DREDGING OF CANO MARTIN PENA
PUERTO RICO
FINAL
PROJECT DESIGN REPORT AND
ENVIRONMENTAL IMPACT STATEMENT

SYLLABUS

This Project Design Report describes the study area’s
problems, formulates several dredging and disposal alternatives,
and prepares a detailed design and draft environmental impact
statement of the recommended project. The report was prepared
under the U. S. Army Corps of Engineers Support for Others
Program, at the reguest of the Puerto Rico Department of Natural
and Environmental Resources.

The study area lies in the center of the San Juan Metropolitan
Area. This area is located in the north coast of Puerto Rico.
Cafio Martin Pefia is an important component of the San Juan Bay
Estuary connecting the San Juan Bay with San José Lagoon. The
ecastern half of Cafio Martin Pefia channel has a very low hydraulic
capacity due to many years of organic sediments and debris
accumulation.

The recommended project consists of dredging about 750,000
cubic vyards of mixed material along the existing channel to
provide a, 10 feet deep by 150 to 230 feet wide, zrectangular
channel delimited by a vertical steel sheet pile bulkhead system.
The dredging would begin at the San José Lagoon and extend for
about 11,600 feet to end west of the Luis Mufioz Rivera Avenue
bridge. Most dredged material would be disposed at two of the
largest deep holes located in Los Corozos and San José lagoons.
A recreation walkway and four fishing piers would be installed on
top of the channel walls along portions of the channel. Portions
of the permanent right-of-way will be planted with mangroves.
The project reguires relocation of many existing utilities,
acquisition and relocation of 438 structures, acquisition of 42
acres of permanent and 11.5 acres of temporary right-of-way, and
replacement of existing bridges at Luis Mufioz Rivera and José C.
Barbosa avenues. Replacement of the Juan Ponce de Ledn Avenue
Bridge is not recommended at this time. The estimated cost for
construction of the recommended project at November 1999 price
levels, including replacing two bridges, is $111,200,786.
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CONVERSION FACTOR TABLE

LENGTH

1 kilometer = 0.6214 mile

1 meter = 3.2808 feet

1 centimeter = 0.3937 inch
1 millimeter = 0.03937 inch

AREA

1 square kilometer = 0.3861 square mile
1 square kilometer = 247.1054 acres

1 hectare = 2.4711 acres

1 square meter = 1.1960 square yards

1 square meter = 10.76 square feet

VOLUME

1 cubic meter
1 cubic meter

1.3080 cubic yards
35.3147 cubic feet

i

VELOCITY

1 meter per second = 3.2808 feet per second

FLOWRATE
1 cubic meter per second = 35.3147 cubic feet per second

1 cubic meter per second = 22.8241 million gallons per day (mgd)
1 liter per second = 0.0353 cubic feet per second

WEIGHT

2204.622 1lbs.
1.1023 short tons

1 metric ton
1 metric ton
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DREDGING OF cafNo MARTIN PENA
PROJECT DESIGN REPORT AND
ENVIRONMENTAL IMPACT STATEMENT

I. INTRODUCTION
A. General

In October 1995, the Puerto Rico Department of Natural
and Environmental Resources (DNER) requested technical assistance
from the Jacksonville District, U.S. Army Corps of Engineers
(USACE) under the Support for Others Program for the planning,
engineering, design, and environmental assessment for the dredging
of Cafio Martin Pefia, between Luis Mufioz Rivera Avenue and the San
José Lagoon in the Municipality of San Juan (see enclosure 1).

B. Purpose and Scope

The purpose of this Project Design Report (PDR) is to
document the plan formulation and design for the dredging of the
castern half of Cafio Martin Pefia from the vicinity of Luis Mufioz
Marin Avenue to the San José Lagoon (See Figure 1). This PDR
considers three alternatives that would vary in the size and shape
of the channel. The alternatives are evaluated on the basis of
their construction method and cost, environmental impacts, real
estate requirements, impacts to bridges and utilities, disposal of
dredged material, project operation and maintenance, tidal flow
capacity, and the recreation and navigation potential. Based on
this evaluation and coordination with resources and infrastructure
development agencies, DNER selected the recommended project. The
detailed design and Environmental Impact Statement (EIS) were
developed for the recommended project. This PDR will serve as the
foundation for obtaining all necessary permits and for the
preparation of Plans and Specifications for project construction.

C. Participants and Coordination

Coordination of this report was accomplished through
numerous formal and informal meetings with various Commonwealth
and Federal agencies, the Municipality of San Juan, the
Municipality of Carolina, the Cantera Peninsula Integral
Development Company, local legislators, various interested groups,
and residents of the detailed study area. During the process
there has been continuous and extensive coordination with DNER and
the San Juan Bay Estuary Program (SJBEP) .

1
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Meetings held with representatives from the various
government agencies and non-governmental entities were aimed at
the collection of data necessary for the investigation, assessment
and evaluation of impacts from the alternatives considered. A
general scoping letter requesting views, comments, oOr suggestions
and information about natural, cultural and community resources,
study objectives, and environmental features within the study area
was issued on July 23, 1996 to all resources agencies. The letter
and comments received are included in the EIS.

D. Prior Studies and Reports

The following is a partial list of relevant previous
studies performed by private A/E firms and governmental agencies
in the project area. These studies and other valuable information
were used in the plan formulation and evaluation for this PDR.

1. Martin Pefia Channel, Improvements and Development
Study; dated August 1970; prepared by Lebrdén, Sanfiorenzo &
Fuentes and by Parsons, Brinckerhoff, Quade & Douglas.

2. Water-Quality and Hydraulic Data, San Juan Lagoon
System, Puerto Rico; dated 1975; prepared by S.R. Ellis and F.
Gémez-Gémez; Puerto Rico Cooperative Water Resources
Investigation, U.S. Geclogical Survey (USGS) .

3. Hydrologic Characteristics of lLagoons at San Juan,
Puerto Rico, During a January 1974 Tidal Cycle; dated January
1976; prepared by S.R. Ellis and F. Gémez-Gomez; Water Resources
Investigation 38-75; USGS.

4. Hvdrologic Characteristics of Lagoons at San Juan,
Puerto Rico, During an October 1974 Tidal Cycle; dated January
1976; prepared by S.R. Ellis and F. Gémez-Goémez; Water Resources
Investigation Open File Report 82-349; USGS.

5. History of Dredging and Filling of L.agoons in the
San Juan Area, Puerto Rico; dated September 1976; prepared by S.R.
Ellis; Water Resources Investigation 38-76; USGS.

6. Statement of Hon. Elmer Olivieri Cintrdn Secretary
of Transportation and Public Works, Commonwealth of Puerto Rico,
at Hearings Held by the Public Works Subcommittee on
Appropriations, on Martin Pefia Canal, San Juan Harbor and Ponce
Harbor; dated April 12, 1978; Washington D.C.
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7. Status Report, Martin Pefia Channel; dated May 1978;
prepared by Interagency Committee for the development of Martin
Pefila Canal, Puerto Rico Department of Transportation and Public
Works.

8. Special Report on Martin Pefla Canal; July 1978,

prepared by U.S. Army Engineer District, Jacksonville, Florida.

9. Final Report, Bioassay and Chemical Analyses of
Dredged Material, Martin Pefia Canal, Puerto Rico; dated April 29,
1983; prepared by Jones Edmunds & Associates, Inc. for Department
of the Army, Jacksonville District, Corps of Engineers.

10. Dredging Martin Pefla Navigation Channel; dated
August 1983, prepared by Department of the Army, Jacksonville

District, Corps of Engineers.

11. Inventory of the Flora and Fauna of Martin Pefia
Channel; dated March 1983; prepared by Oscar Diaz, José Coldn, and

Bérbara Cintrén for the Puerto Rico Department of Natural
Resources, San Juan, Puerto Rico

12. Martin Pefia Sector Drainage Works; dated December
1984, prepared by Gustavo E. Fuentes-Sénches for the Municipality
of San Juan, Department of Public Works.

13. Ecological Assessment of Highway Construction
Impacts: San José Lagoon, Puerto Rico; dated December 21, 1987,
prepared by University of Puerto Rico, Center for Energy and
Environmental Research for Puerto Rico Highway Authority.

14. Progress Report, Cafio Martin Pefia and San José
Lagoon Intensive Study; dated May 1989; prepared by Environmental
Quality Board, Water Quality Planning Bureau.

15. Rehabilitation of Cafio Martin Pefia and San José
Lagoon; dated September 1990; prepared by Alfredo Heres Gonzdlez
for Interamerican Association of Sanitary Engineers.

16. Feasibility Study for the Extension of the Water
Transportation System of “Aqua-Guagua” from Hato Rey to the San
José Lagoon; dated May 1990; prepared by Gautier & de Torres for
Puerto Rico Planning Board.




17. Permit Application for the Project of the Bridge
over San José Lagoon, Carolina-San Juan, Puerto Rico; August 1950;
prepared by Lebrdén Associates for Puerto Rico Highway Authority.

18. San Juan Bay Estuarine System Nomination Package for
the National Estuary Program; dated April 1992, prepared by
Environmental Quality Board.

19. Integral Plan for the Development of the Cantera
Peninsula; dated August 8 1995, prepared by Puerto Rico Planning
Board.

20. San Juan Bay and Estuary Study: Water Quality Data
Collection; dated September 1996, prepared by Robert H. Kennedy;
U. S. Army Corps of Enginners, Waterways Experiment Station.

21. San Juan Bay and Estuary Study: Hydrodynamic Field
data Collection; July 1998, prepared by Timothy L. Fagerburg; U.
S. Army Corps of Enginners, Waterways Experiment Station.

22. Synoptic Survey of Water Quality and Bottom
Sediments San Juan Bay Estuary System, Puerto Rico, December 1994 -
July 1995; dated 1998, prepared by Richard M.T. Webb and Fernando
Gomez-CGomez; Water Resources Investigation Report 97-4144; U.S.
Geological Survey.

23 . Draft Hvdrodynamic and Water Quality Model Study of
San Juan Bay Estuary; dated July 1999, prepared by Barry Bunch,
Carl F. Cerco, Mark S. Dortch, Billy H. Johnson, and Keu W. Kim;
U. S. Army Corps of Engineers, Waterways Experiment Station.

24 . Draft Comprehensive Conservation And Management Plan
For The San Juan Bay Estuary; dated September 1999, prepared by
Edna Villanueva, Luis Jorge Rivera, Susana Rivera, Mario Tacher,
Carmen Guerrero, Catherine Ortiz, Tere Rodriguez; San Juan Bay
Estuary Program, Caribbean Environment and Development Institute.

25. Draft Point And Non-point Source Pollutants Loadings
study Of The San Juan Bay Estuarine System, Puerto Rico; dated
September 1999, prepared by CSA Architects & Engineers, San Juan,
Puerto Rico and Roy F. Weston Inc., West Chester, Pennsylvania.

26. Martin Pefia Bridge Study; dated 1999, prepared by
S. Corraliza, J.R. Rodriguez, J.R. Gaya, for the Civil Engineering
Department, Polytechnic University of Puerto Rico.




E. Projects in the Area
1. Cantera Peninsula Project.

The Cantera Peninsula is a 290 acres low income
community located at the eastern boundary of the Municipality of
San Juan (see Figure 1). The Cantera Peninsula is bordered on the
north by Los Corozos Lagoon, on the east by San José Lagoon, and
on the south by Cafio Martin Pefla. The Cantera Peninsula Project
is a private-public partnership that provides tax and investment
incentives to the private sector for the redevelopment of the
Cantera Peninsula. Law Number 20 of July 10, 1992, created The
Company for the Comprehensive Development of the Cantera
Peninsula, which is a public corporation that will exist for a
period between 15 to 20 years. The portion of Cafio Martin Pefia
that borders the peninsula is the most affected by accumulation of
trash and debris, and by houses encroaching on the canal. All
alternatives assumed implementation of the features proposed in
the approved Cantera Peninsula Master Plan.

2. Agua Expreso Project.

In 1982, the Puerto Rico Department of Transportation
and Public Works requested the USACE to conduct engineering and
design studies for developing a waterway along Cafio Martin Pefia,
from San Juan Bay to Hato Rey, associated with the mass
transportation Aqua Expreso Project (see Figure 1). A Final
Report was completed in August 1983. Funding for this project was
provided by the Urban Mass Transit Administration. During the
1960’s and 1970’s several thousand low income families were
relocated from this area by the Municipality of San Juan under the
Department of Housing and Urban Development Model Cities Program
at a cost of over $125 million.

Aqua Expreso project construction began in 1984 and
was completed in 1988 at a cost of $20 million. Work consisted of
dredging and ocean disposal of over 1.3 million cubic yards of
material excavated from a 10 feet deep by 200 feet wide channel
and construction of 13,000 feet of concrete retaining bulkhead.
Phase II started in 1987 and was completed in 1988. Docking
facilities were designed and built by the Government of Puerto
Rico. The completed mass transportation project was inaugurated
in March 1991. Even though aguatic mass transportation has not
been well supported by the public, this project has contributed to
substantial environmental and recreational benefits along the
western half of Cafio Martin Pefia.
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3. Quebrada Juan Méndez Project.

Quebrada Juan Méndez is a small drainage system that
lies within one of the most densely developed residential and
commercial sectors of San Juan (see Figure 1). The outlet of the
stream runs south of and parallel to Cafio Martin Pefia channel for
about 1,214 where it discharges in San José Lagoon. Encroachment
on the channel by unauthorized residential construction and fill
deposition, as well as a lack of channel maintenance, led to the
formation of a shoal at the mouth. Prior to construction, the
shoal impeded drainage and became colonized by mangroves.

The project for the clearing of Quebrada Juan Méndez
was conducted under the authority of Section 208 of the Flood
Control Act of 1954, as amended. The municipal government of San
Juan was the sponsor for the project. During the three years
prior to construction of the project, the Municipality of San Juan
invested $2.5 million to relocate 35 families that were living in
areas required for construction and maintenance. The project
consisted of removing an existing shoal to restore channel cross
section. The shoal was a major cause of upstream flooding and
health hazards to 290 residential and commercial structures near
the channel's outlet. The shoal extended about 1,640 feet
upstream from the outlet at San José Lagoon. The bottom of the
Lagoon in this area has an average depth of about 3 feet. The
channel was re-opened based on a trapezoidal section with a bottom
width of 56 feet with side slopes of 1 on 4, and an average top
width of 89 feet and with a depth of 3.3 feet. Excavation work
was performed by a long arm backhoe working from the southeast
channel bank. Channel cleaning activities generated about 15,700
cubic yards of dredged material. The dredged material was hauled
by truck to the San Juan Sanitary Landfill.

4. San Juan Bay National Estuary Program

In October 1992, the U.S. Environmental Protection
Agency (EPA) declared, at the request of the Government of Puerto
Rico, the San Juan Bay Estuary System an estuary of national
significance and added it to the National Estuary Program (NEP) .
The NEP, managed by the EPA, identifies significant estuaries
threatened by pollution, development, or overuse and promotes the
development of comprehensive conservation and management plans to
achieve protection or improvement of water quality and enhancement
of living resources.



The San Juan Bay Estuary (SJBE) is the first and only
tropical estuary of the NEP and therefore may also act as a
demonstration project for the rest of the Caribbean. Cafio Martin
Pefla is part of the designated San Juan Bay National Estuary Site
that also includes the San Juan Bay, Condado Lagoon, San José
Lagoon, Los Corozos Lagoon, Sudrez Canal, La Torrecilla Lagoon and
the Pifiones Lagoon (see Figure 2).

The San Juan Bay Estuary Program (SJBEP) sponsored a
comprehensive and detailed study to develop hydrodynamic and water
quality models of the estuary for use in determining effective
alternatives for water quality improvements and predicting impacts
of future infrastructure projects and developments. The
development of model included four mayor tasks: (1) bathymetric
surveys; (2) hydrodynamic field data ccllection; (3) water quality
data collection; and (4) hydrodynamic and water quality modeling.

A three dimensional hydrodynamic model, previously
used for the Chesapeake Bay Study, and a time-varying, three
dimensional, numerical water quality model, were developed and
implemented for the San Juan Bay Estuary System by the USACE,
Waterways Experiment Station (WES). The initial modeling effort
included ten sets of simulations to assess the impact of proposed
management strategies on water quality. The initial simulation
calibrated the model for existing conditions. Five other
scenarios involved some form of bathymetric and/or geometric
modification which would result in a redistribution of flows. Two
scenarios involved only loading reductions. While the last two
scenarios evaluated combinations of the most effective geometric
modifications and loading reductions.

Of most interest to this report are the four sets of
simulations that evaluated the existing conditions base-line
scenario, impacts of Cafio Martin Pefla dredging alternatives, and
impacts of filling the deep holes in the lagoons and along Suirez
canal. Both models for the San Juan Bay Estuary evaluated
concentrations of chlorophyll, salinity, dissolved oxygen, total
phosphorous, total nitrogen, and fecal coliforms over a 28 day
tidal cycle and at three foot depth intervals.

Under base line conditions scenario, the hydrodynamic
model results indicated an attenuated tidal exchange between the
ocean outlet at Boca de Cangrejos and San José Lagoon. The model
found almost no flow through the eastern end of Cafio Martin Pefia
impeding tidal exchange between the lagoons and San Juan Bay. The
water quality model results for Cafio Martin Pefia indicated anoxic

8
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bottom water, high concentrations of surface chlorophyll, total
nitrogen, total phosphorus, and fecal coliforms.

5. Tren Urbano

The Puerto Rico Department of Transportation and
Publics Works is constructing a $1.7 billion light train system
(Tren Urbano) most of it on elevated tracks, from San Juan to
Bayamén. The guideway section of the Tren Urbano over Cafioc Martin
Pefia would span the channel at a site between the bridges on Ponce
de Ledn Avenue and Mufioz Rivera Avenue. It spans the channel with
2 support piers inside the waterway. These are approximately 148
feet from each other with pile caps above the water line.

IT. PROBLEM IDENTIFICATION
A. General

Over the past fifty years, the Cafio Martin Pefia has
served as the main drainage canal of the traditional urban core of
the City of San Juan. The canal is highly polluted with solid
wastes and debris. There are a large number of very low-income
families living within its banks in very poor substandard housing.
However, because of these conditions, the Cafio Martin Pefia offers
a great opportunity for improving the environmental quality of the
entire San Juan Bay Estuary System.

Historically, the Government of Puerto Rico included in
its goals the preparation of a comprehensive plan for the
development of Cafio Martin Pefla. Since the early 40’s there were
plans to construct an inland navigation channel along Cafio Martin
Pefla. 1In the early 50’s, plans were developed in order to improve
the living conditions of the families that lived in the slums
established along its banks. In the 60‘s and 70’s a massive urban
renewal project based on permanent relocation was undertaken in
the western half of Cafioc Martin Pefla to accommodate the Mufioz
Rivera Expressway and the Aqua Expreso projects. In the 80’s the
Aqua Expreso project was constructed and some housing projects
were developed in the area. Since then, several planing studies
have been prepared to clean up the eastern portion of the canal
and continue with urban renewal. Urban renewal on the eastern
half would be based on rehabilitation of infrastructure and
housing rather than massive permanent relocation. These days the
objective of environmental and recreation enhancement have also
been added.
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A 1936 aerial photograph of Cafio Martin Pefla between
Mufioz Rivera Avenue and San José Lagoon, shows a natural channel
from 200 to 400 feet wide with an extensive herbaceous wetland, no
mangroves, and very limited urban development along its banks (see
Figure 3). A 1951 aerial photograph of the same area shows the
same widths as in 1936 but with dense urban development along the
north bank. A 1962 aerial photograph of the same area shows a
reduced canal width, no more than 200 feet, with dense urban
development all the way to the edge of both banks.

The canal’s ability to convey flows has been almost
completely blocked as a result of siltation, trash and debris
accumulation, and structure encroachments. As a result of the
progressive canal clogging, there is very little tidal exchange
between the San José Lagoon and the San Juan Bay and the water
quality is very poor. This situation is exasperated by the
presence in the area of some 3,000 unsewered structures
discharging into the canal.

B. Location and Description of Area

The Cafio Martin Pefia is one of five interconnected
podies of water in the San Juan Metropolitan Area. The canal is
approximately 3.8 miles long and extends in an East-West direction
through the urban center of the highly populated City of San Juan
(see Figure 2). It connects the San Juan Bay with San José Lagoon
and Los Corozos Lagoon, which are further connected by the Suarez
Canal to La Torrecilla Lagoon and to the Atlantic Ocean. The
entire estuarine system of interior coastal Lagoons and tidal
canals is connected to the Atlantic Ocean at both ends. The
drainage area of the Cafio Martin Pefla comprises about 2,500 acres.
The detailed project area, for this report, extends from the
terminus of the Aqua Express at the Hato Rey intermodal passenger
terminal near Luis Mufioz Rivera Avenue Bridge eastward to the San

José Lagoon.
C. Existing Conditions

Recent hydrographic and topographic surveys of Cafio
Martin Pefia along the project area indicate that the canal width
varies from 200 feet to less than 20 feet and its depth vary from
3 to 0 feet. The area immediately adjacent to the canal is very
flat and the ground elevation is very low, barely exceeding five
feet above NGVD with an average of three feet above NGVD.
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There is no tidal induced flow through the canal due to
the hydraulic regime of the bay-channel-Lagoon system. The low
velocities have allowed deposition of large amounts of organic
materials originating from broken sewers, industries, and direct
loads from 3,000 unsewered structures along the canal’s banks.

The Cafioc Martin Pefla and its surrounding system of bays
and Lagoons are important for local fishermen and are also
utilized as feeding habitat by pelicans and wading birds. In its
present condition, Cafio Martin Pefia does not allow free flow of
cleaner ocean water coming from Boca de Cangrejos outlet, through
its eastern end. This has contributed to the degradation of the
water quality in that part which is the central portion of the San
Juan Bay Estuary. This in turn has limited the productivity of
habitats and led to reduced fish and wildlife diversity. Fish
diversity in the shallows has decreased according to local
fishermen’s observations and as suggested by decreased wildlife
feeding activities in the area.

D. Future Conditions

It is expected that Cafio Martin Pefia would continue to
deteriorate by canal siltation and trash and debris accumulation
within its banks. This would ultimately lead to a complete
blockage of the canal. Inhabitants of the area would continue to
suffer social stresses associated with deteriorated air and water
quality, frequent flooding, and life threatening health hazards.

Cafio Martin Pefia represents a unigue agquatic ecosystem
restoration opportunity with the potential of significantly
enhancing the environmental quality of the entire San Juan Bay
Estuary System. The proposed channel restoration could also add
to recreation, transportation, and tourism opportunities for the
San Juan Metropolitan Area.

E. Problems, Needs, and Opportunities

1. Water Quality

The water quality of the Cafio Martin Pefia is far
below minimum acceptable standards. Major sources of pollution
include unsewered developments discharges, untreated direct sewer
and industrial discharges, surface runoff and subsurface seepage
over areas littered with household waste, and direct household

waste dumping.
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The most severe water quality problems in the canal
are the low levels of dissolved oxygen and organic pollutants that
cannot support fish life. The canal violates all Federal and
local water quality standards, creating a major health hazard.

2. Infrastructure

The present infrastructure along Cafio Martin Pefia
consist of three main highways with bridge crossings, paved local
access streets, water lines on bridge crossings, very limited
storm and sanitary sewers, two trunk sewers with under canal
crossings, telephone and power supply network, limited cable TV,
and limited recreation facilities.

Several new additions to the existing infrastructure
in the area, include the Tren Urbano station and canal crossing,
new housing in the Cantera Peninsula, the new Puerto Rico
Coliseum, new recreation parks and associated facilities. There
are many ongoing studies and other efforts for improving and/or
providing new storm and sanitary sewers to areas with deficient or
non-existent sewers. Also, there are ongoing studies and other
efforts to improve highways, streets, and recreation facilities.

3. Flooding

Historically, low lying areas along Cafio Martin Pefia
have been subjected to frequent flooding from several sources.
Sources of flooding include urban runoff from intense storms over
Caflo Martin Pefia, Barrio Obrero, and Hato Rey; flood flows along
Juan Méndez channel; and very attenuated storm surge through San
Juan Bay and/or Sudrez Canal into San José Lagoon.

According to the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Map (FIRM) panel number 720000-0051D
and 0054D, a large portion of the canal banks are located within a
flood prone area with 100-year base flood elevation of 6.56 feet.

4. Land Use

Since the early 60’s, the land and most water along
both banks of the eastern Cafio Martin Pefia have been completely
urbanized except for a few pockets of vacant lands and wetlands.
Most vacant uplands are soon to be developed by the Cantera
Peninsula Project. It is expected that dredging and cleaning of
Cafio Martin Pefla would promote intense redevelopment and
intensification of nearby urban areas.
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5. Cultural Resources.

The proposed Cafio Martin Pefla dredging would require
replacement of a minimum of two highway bridges as described in
Appendix C, Bridge Replacement Requirements. The State Historic
Preservation Officer (SHPO) may consider some of these bridges as
historical landmarks. The dredging will take place in oOr near a
densely populated area, established more than 50 years ago, which
could be a source of historical, cultural, or archaeological
properties. All identified significant resources that cannot be
avoided by the proposed dredging would have to be documented to
Historic American Engineering Record (HAER) standards.

6. Hazardous, Toxic, and Radiological Waste

A site characterization study of Cafio Martin Pefia was
completed in August 1997 (See Appendices B and G). Investigations
included chemical analysis and geotechnical testing. Sediment and
water samples were collected from 10 canal, 5 land, and 5 lagoon
locations. Tests revealed similarities in chemical and textural
composition of the uppermost sediments of the entire test area.
Elevated total lead and mercury concentrations, as well as lesser
concentrations of other compounds were detected in the samples

An environmental site assessment of Cafioc Martin Pefia
was completed in June 1998 (See Appendix H) . The investigation
included collection of soil and water samples and chemical
analysis. Soil and groundwater samples were taken from 10 test
pits within the dredging area. Three soil samples and one water
sample were collected from the alternative land disposal site.

7. Aesthetic Resources.

At present, the aesthetics resources of the eastern
Cafio Martin Pefia are poor. The main reason for this is the
household wates, abandoned vehicles, construction debris, and
other discards scattered all along both banks. However, both
canal banks do have a very narrow mangrove and vegetative fringe
with serves as roosting and nesting areas for birds. This
provides some aesthetic appeal. Once the construction of the
channel walls and channel dredging is completed, and vegetation is
re-established within portions of the 25 feet right-of-way behind
the walls, aesthetics will improve through a broader canal system
with bird life and cleaner water in motion through tidal flows.

15



8. Recreation Opportunities.

Existing recreation opportunities in the Cafio Martin
Pefila area are limited to several basketball courts and a few
solitary backboards and three fairly new and small playgrounds.
There are no designated parking facilities along the canal. There
are no areas where residents may access the canal for fishing or
viewing birds except at the 3 bridges which cross the canal.
There is good potential to make this an area where there will be
recreational activity with the construction of jogging trails,
fishing access, and designated parking facilities.

ITII. SURVEYING AND MAPPING
A. General

The topographic information used during the design and
analysis of this project is from survey data obtained between
January 1997 and May 1997. The topographic maps produced have a
l-meter contour interval, and elevations refer to the National
Geodetic Vertical datum (NGVD) of 1929. The survey and mapping
were performed in three phases as follows:

1. Control

The first phase consisted of establishing the
controls network using Global Positioning System (GPS). This was
achieved in accordance with the Geometric Geodetic Accuracy
Standards and Specifications for using GPS Relative Positioning
Techniques by Federal Geodetic Control Committee.

2. Cross Sections

The second phase consisted of a total of eight bridge
and channel cross sections at three bridge locations.

3. Photogrammetry

The third phase consisted of photogrammetric mapping
of the eastern half of Cafio Martin Pefla. The aerial photography
was flown at a scale of 1:12,000, with digital data captured and a
final map produced at a scale of 1 inch = 100 feet depicting a one
meter contour interval. The control and the canal cross sections
are included in the final drawings. The survey data was furnished
in MicroStation Graphic Design format.
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B. Hydrographic Survey for the San Juan Bay Estuary

Hydrographic data used during the design and analysis of
this project was obtained from the hydrographic survey done for
the San Juan Bay Estuary Hydrodynamic Modeling done by the
Waterways Experiment Station (WES) . The survey was performed
between May 1996 and June 1996 and included 253 cross sections at
500-foot intervals for San Juan Bay, Condado Lagoon, Cafio Martin
Pefia, San José Lagoon, Los Corozos Lagoon, Sudrez canal, La
Torrecilla Lagoon, Pifiones Lagoon, and Blasina Canal.

Bathymetric data was obtained by means of a single beam
digital sounder (Odom Hydrographics). Positioning the vessel was
attained by Differential Global Positioning System (DGPS) which
received corrected position information from an U.S. Coast Guard
Beacon located in Isabela, Puerto Rico. Navigation was performed
utilizing Hypack software, who's working environment interfaced
global positioning and sounding data.

The project included the establishment of 14 Horizontal
and Vertical control monuments throughout the project area. The
horizontal datum is NAD 1927 and the vertical datum is NGVD of
1929. All control surveys were Third Order, Class II accuracy.

A Digital Terrain Model (DTIM) was developed for the surveyed area
having a one-foot contour interval.

IvV. GEOLOGY AND SOILS
A. General

Channel bottom material is composed mainly of peat,
sands, organic clays, and silts varying in thickness between five
feet at the eastern end near San José Lagoon to 40 feet near San
Juan Bay. These natural soils are overlaid by sludge and debris
accumulated during five decades.

B. Investigations Performed

The field exploration and laboratory testing for this
site was carried out in two phases. The first phase was performed
by Roy F. Weston Inc., during the period between May through
September 1997. The second phase was performed between Geo-Cim
and ECG, Inc. during the period between April through June 1998
(Refer to Appendices B, G, and H).
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The first phase field exploration consisted of the
drilling of 16 core borings of which 11 were drilled in the river
and 5 were drilled on land, and laboratory testing. The canal
borings were drilled to elevations ranging from -17.0 feet to -
22.5 feet NGVD. The land borings were drilled to depths of
approximately 60 feet.

The second phase field exploration consisted of the
drilling of 19 upland core borings, 28 test pits and laboratory
testing. All of the core borings of this phase were drilled along
the anticipated alignment of the sheet pile wall for both banks of
the canal in order to obtain data for the design of the wall. The
borings were drilled to depths of approximately 50 to 51 feet.

The test pits were excavated within the boundaries of the proposed
channel to provide better information on any debris that was
present at the site than could be obtained by core borings. The
test pits were excavated to depths of 9 to 12 feet.

C. Laboratory Testing

The laboratory testing consisted of geotechnical
indexing tests and analytical tests. The geotechnical indexing
tests included sieve analyses, Atterburg limits, field moisture
test, specific gravity tests and visual soil classification. The
analytical tests included measurements of total organic carbon,
oil and grease, total suspended solids, polynuclear aromatic
hydrocarbons, pesticides and PCBs, total lead, total mercury and
sulfides (Refer to Appendices B, G, and H).

D. Materials Encountered

Generally, the canal borings encountered very soft (zero
blow count) black organic silty clay and silty clay with some
waste debris in at least the upper approximate 8 feet of the
borings.

Some land borings generally encountered gravely sand to
clayey silt £fill in the upper approximate 5 to 13 feet underlain
by very soft organic clay to elevations of approximately -9 to -14
feet. These strata were in turn underlain by very stiff to hard
silty clays and clayey silts to the termination depths of the
borings at depths of 60 feet. Other land borings generally
encountered medium dense sandy gravel and silty sand to the
approximate depth of 9 feet underlain by dense sand and stiff to
hard clayey silt and clay to the termination depths of the borings
at approximately 60 feet.
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The second phase core borings generally encountered
approximately 2 to 8 feet of a sand, clayey sand or clayey gravel
underlain by approximately 8 to 10 feet of debris and very soft
organic clay and peat, in turn underlain by much stiffer and
denser materials which generally included very stiff to hard clays
and very dense sands and clayey sands. Limestone was encountered
in three borings at depths between 10 and 50 feet.

The test pits encountered a cap of sand, clayey sand or
clayey gravel underlain by very soft peat, clay and debris
throughout their depths. Generally, the test pits were excavated
until the bottom of the debris was located. The debris consisted
of construction materials, such as concrete blocks and wood, and
household wastes, such as plastic/glass bottles and containers.
Other debris that was encountered included rubber tires and

household appliances.
E. Excavation Techniques

Excavation techniques that can be used to remove the
dense granular soils and the stiff to hard cohesive materials that
were encountered in the upland borings, as well as the debris,
include clam shell, drag line, and back hoe. The soft clays and
silts in the existing canal can be dredged using hydraulic

techniques.
F. Channel Design Slopes

Because the topography of the Cafio Martin Pefia project
area is essentially flat with low relief and because any slope
created along the proposed canal alignment will be a temporary
construction slope, with the exception of the embankments for the
three bridge abutments, slope stability analysis was not
considered necessary. Temporary construction slopes of 1V:3H are
considered safe.

The existing subsurface materials in the canal are
similar to those of San Juan Harbor, except for the presence of
the debris in Cafio Martin Pefla. The analysis of a recent dredge
project in San Juan Harbor indicated that slopes of 1V:5H would be
anticipated as a result of dredging. Therefore, since debris
typically acts as reinforcement in a soft soil, a dredge slope of
1V:5H in the canal is considered conservative.
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G. Excavated Material Handling and Disposal

The recommended alternative could generate up to 750,000
cubic yards of excavated material that would require special
handling and proper disposal. Recent investigations along the
entire canal found mixed materials including solid residential
wastes, construction debris, and contaminated organic sediments.
Most likely none of the material to be excavated from the canal
would be suitable for ocean disposal and an estimated 5 percent
would not be suitable to fill deep holes in Los Corozos and San
José lagoons. Existing landfills located on nearby municipalities
(San Juan, Toa Baja, and Carolina) are expected to be at their
full capacity and closed in the near future and cannot accommodate
such a large amount of material. There are no nearby suitable
upland sites for the development of a new landfill. Details on
the disposal alternatives are included in upcoming Section VI.

V. DESCRIPTION AND EVALUATION OF DREDGING ALTERNATIVES
A. General

During the first phase of this report, three dredging
alternatives were developed by an interagency team to remove
accumulated sediments and debris along the eastern 2.2 miles of
the Cafio Martin Pefla. These dredging alternatives were evaluated
in terms of their overall cost, including real estate, bridge
replacement, utilities relocations, project construction methods,
disposal of dredged materials, operation and maintenance, as well
as their tidal flushing capacity and overall environmental value,
social and community impacts, and their recreation and navigation
potential. The dredging alternatives and a no action alternative
are described in the following sections. Typical cross sections
of alternatives are shown on Figure 4.

Alternatives 1 and 2 considered a channel width between
150 to 230 feet. The proposed channel width maximizes removal of
accumulated debris along existing channel banks, restore the
original channel width as discussed in Section II. A., and improve
tidal flushing. The proposed channel alignment was selected to
minimize relocation of families. Controlled by the existing width
and depth of the Aqua Expreso channel, a channel depth of 9 feet
plus 1 feet advance maintenance was recommended by an interagency
team to maximize tidal flushing. The hydrodynamic model confirmed
that a channel 9 feet deep would maximize tidal flushing. Details
of the hydrodynamic model are presented in Appendix A.
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Alternative 3 considered a channel width of 70 feet.
The recommended channel alignment follows the existing channel and
minimizes relocation of families. Controlled by the existing
Barbosa Avenue Bridge pile caps bottom elevation, a channel depth
of 3.5 feet was recommended by an interagency team to avoid
impacts to existing bridges and improve tidal flushing. The
hydrodynamic and water quality models confirmed that the proposed
70 feet wide by 3.5 feet deep channel slightly improves tidal
flushing. Details of the modeling are presented in Appendix A.

Alternatives 1 and 2 would require replacement of
existing bridges at Luis Mufioz Rivera Avenue, Ponce De Ledn
Avenue, and Barbosa Avenue. Bridge replacement will be required
mainly to lower bridge foundation elevation below -10.0 feet, to
increase vertical water clearance, and to increase horizontal
clearances of bridge spans. These clearances are required to
dredge the canal from the water, beginning from San José Lagoon,
using a crane with clamshell bucket or long arm backhoe on top of
portable barges.

B. Alternative 1

This alternative would consist of dredging a trapezoidal
earth channel along the eastern half of Cafio Martin Pefia. The
proposed channel dredging follows the existing Cafio Martin Pefia
channel alignment beginning at San José Lagoon and extends for
about 11,600 feet to end west of the Luis Mufioz Rivera Avenue
Bridge (See Figure 5).

Channel top width at straight and minor bends sections
would be 150 feet. The top width at major bend sections would be
230 feet. The channel depth would 10 feet and the side slopes
would be set at 1 on 5. The channel bottom width would vary
between 20 to 95 feet. A transition from channel depth of 10 feet
to Lagoon depth of 6 feet would be provided where the channel
reaches San José Lagoon.

This dredging alternative would require the excavation
of about 550,000 cubic yards of mixed materials with a high
concentration of household wastes, organic sediments, some sands
and clays, construction debris, and fill material.

This dredging alternative would require the relocation
of several water, sewer, electrical, telephone, and cable TV
utilities in the area. This alternative requires the acquisition
and relocation of 438 structures along the channel alignment.
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C. Alternative 2

This alternative consists of a vertical concrete piles
with connecting concrete panel walls with earth bottom. This is
known as a King Pile Wall, which is similar to the Aqua Expreso
project. The proposed channel dredging follows the existing Cafio
Martin Pefla channel alignment beginning at the San Josgé Lagoon and
extends for about 11,600 feet to end west of the Luis Mufloz Rivera
Avenue Bridge. The proposed footprint is identical to the
proposed footprint of Alternative 1 (See Figure 5).

The channel top width at straight and minor bends
sections would be 150 feet. The top width at major bend sections
would be 230 feet. The proposed channel depth would be set at 10
feet. A transition from channel depth of 10 feet to a depth of 6
feet would be provided where the channel reaches San José Lagoon.

King piles would be precast concrete pile units with a
top elevation of 3.0 feet and driven to a tip elevation of -50
feet. King piles would be spaced at 10 feet centers and would
have formed slots to install 6 inches thick, precast concrete
panel sections. Batter piles would be installed behind each king
pile to the same tip elevation to provide lateral support. A
continuous, reinforced concrete cap will be placed after piles
have been driven and panels installed.

This alternative would require the excavation of about
750,000 cubic yards of mixed materials with a high concentration
of solid wastes, organic sediments, some sands and clays,
construction debris, and fill material.

This alternative would require the relocation of several
water, sewer, electrical, telephone, and cable tv utilities in the
area. This alternative requires the acquisition and relocation of
438 structures along the channel alignment.

D. Alternative 3

This alternative would consist of a very limited channel
clean up cutting a trapezoidal channel section and constructing a
maintenance access road along the eastern half of Cafio Martin
Pefla. The proposed limited channel dredging follows the existing
Cafio Martin Pefia channel alignment beginning at the San José
Lagoon and extends for about 11,200 feet to end west of the Luis
Mufiloz Rivera Avenue Bridge (See Figure 6).
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The channel top width would be controlled by the
existing bridge openings of about 200 feet, and the channel invert
elevation would be limited by the Barbosa Avenue Bridge pile caps
bottom elevation of about minus 3.5 feet NGVD. Assuming the worst
subsurface soils conditions, at this limited depth, the channel
side slopes would be set at 1 on 10. Therefore, if the top of
bank is located at elevation 0 feet NGVD, the channel top width
would be about 70 feet.

This alternative would require the excavation of about
25,000 cubic yards of mixed materials with a high concentration of
household wastes, organic sediments, some sands and clays,
construction debris, and fill material. It is expected that all
excavated material would have to be disposed at a commercial
landfill. ©None of the excavated material would be suitable for
ocean disposal or in-bay disposal in the lagoons. The excavation
has to be performed by a long boom crane and/or long arm backhoe
from a temporary construction road to be laid along both banks.
Because of the limited channel template proposed with this
alternative, a significant amount of debris would remain within
most of the channel side slopes and banks.

This alternative would require the relocation of several
water, sewer, electrical, telephone, and cable tv utilitieg in the
area. This alternative requires the acquisition and relocation of
180 structures along the channel alignment.

E. No Action

The no-action alternative supposes continued siltation
with severe trash and debris accumulation within both banks of
Cafio Martin Pefla. A "no-action" alternative would ultimately lead
to a complete blockage of the channel and continued construction
of structures on the filled up waterway. This alternative would
not be acceptable to most residents of the study area, the
environmental community, or the Government of Puerto Rico.

This alternative would result in the continued physical
deterioration of the detailed study area and would seriously
undermine its potential for further economic development.
Inhabitants of the study area would continue to suffer social
stresses associated with frequent flooding, deteriorated air and
water quality, and life threatening health hazards. As confirmed
by the hydrodynamic and water quality model of the San Juan Bay
Estuary System, the “no-action” alternative would lead to further
environmental degradation of the entire San Juan Bay Estuary.
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F. Recommended Dredging Alternative

An alternative evaluation matrix shown in Table 1, was
developed to summarize the relative merits of each alternative in
terms of the overall costs including constructability, flushing
capacity, real estate, bridge replacement, utilities relocation,
and environmental impacts.

For comparison purposes only, and because at the time no
other alternative appeared to be feasible or environmentally
acceptable, a new landfill disposal alternative was considered in
developing the preliminary cost of all channel alternatives. The
upland disposal alternative consisted of disposing from 25,000 to
750,000 cubic yards of excavated material from Cafio Martin Pefia at
up to 30 acres of mix wetland/upland vacant land area located in
lands owned by the Roberto Clemente Sports City. The disposed
material would be contained by a 20 feet high ring levee with a 10
feet top width, a 70 feet bottom width, and 1 on 3 side slopes.
The upland disposal site will be prepared and operated with the
latest landfill technology including a High Density Polyethylene
l1iner under and over the material, leacheate and stormwater
collection/treatment system, gas vents, and a top layer of clay.

Based on a comprehensive comparison of all alternatives,
using Table 1, the USACE recommended and DNER selected dredging
Alternative 2. A detailed design was developed for this
alternative in sufficient detail to proceed to preparation of
plans and Specifications for a construction contract, including
project construction cost and project requirements for lands,
easements and rights-of-way, utility relocations, bridge
replacements, structure acquisitions, and identification of
disposal areas for dredged materials for initial implementation
and future operation and maintenance.

VI. DESCRIPTION AND EVALUATION OF DISPOSAL ALTERNATIVES

A. Ceneral

The recommended alternative for dredging Cafio Martin
Pefia would generate up to 750,000 cubic yards of mixed material
that must be disposed at a nearby disposal site. Recent
subsurface explorations along the entire canal found mixed
materials including solid residential wastes, construction debris,
and contaminated organic sediments.
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Cafio Martin Peila,

Table 1

Design Memorandum

Dredging Alternatives

Impact

Analysis

Puerto Rico

(Project Costs as of October 1997)

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

150’ -230" 150’ -230" 70 Feet
Impacts 1o Feer peep | 10 reet Deep | 3 6 pece pocp
Project
Cost $ 73.0 M $ 110.0 M $27.0 M
Project
Maintenance | Significant Moderate Substantial
Bridges
Affected Three Three None
Utilities
Affected Many Many Minimum
Excavated
Material 550,000 C.Y. 750,000 C.Y.] 25,000 C.Y.
Relocated
Housing 438 438 180
Navigation
Potential Limited Very Good None
Improvement l
to Water Substantial | Substantial Moderate
Quality
Reduced
Flooding Moderate Moderate Moderate
Wetland
Affected 32 Acres 40 Acres 15 Acres
Wetlands
Created 12 Acres 12 Acres None
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Disposal of the dredged material in any place that 1is
considered Waters of the United States, will require a Department
of the Army Permit, under Section 10 of the 1899 Rivers and
Harbors Act and Section 404 of the 1972 Clean Water Act. The
work will also require authorization from the Commonwealth of
Puerto Rico’s Environmental Quality Board (Water Quality
Certificate) and Puerto Rico Planning Board (Coastal Zone
Consistency) .

During the first phase of this report, four disposal
alternatives were developed (See Figure 7). These disposal
alternatives were evaluated in terms of their proximity to the
project area, special handling, transportation requirements,
environmental benefits, environmental impacts, and their overall
cost. Details of all disposal alternatives considered and
evaluated for this project are described in the following
sections.

B. Ocean Disposal

This disposal alternative consist of offshore disposal
at the San Juan Ocean Dredged Material Disposal Site (ODMDS). The
San Juan ODMDS is an EPA designated ODMDS located approximately
9.3 nautical miles from the San Juan Bay ocean outlet in about
1,200 feet of water (See Figure 7).

Disposal in the open Atlantic Ocean would require all
material dredged from Cafio Martin Pefia to meet the criteria
contained in EPA/USACE 1991 Green Book. Most of the material to
be excavated from Cafio Martin Pefia would not be suitable for ocean
disposal because levels of lead, mercury, pesticides and other
substances were found to be above acceptable levels for ocean
disposal of the dredged material. Because of this, costly
bioassay testing for EPA 103 concurrence was eliminated from

further consideration.
C. Land Disposal
1. Operating Landfill

This disposal alternative consists of disposal at one
or more currently operating municipal landfills, within a 10 miles
radius of Cafio Martin Pefla project area, located at the
municipalities of Toa Baja, San Juan, Guaynabo, and Carolina
(See Figure 7).
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This alternative would require double handling of
dredged material. The material would be saturated and would need
to be dried out at a very large staging area before it could be
loaded into large trucks to be hauled using existing highways to
the landfill. It is estimated that handling 750,000 cubic yards
of material would require about 50,000 large truckloads.

All currently operating landfills are near their
maximum capacity and could not accept any of the 750,000 cubic
yards of dredged materials. The land acquisition and relocations
process is expected to take from 8 to 10 years. Therefore none of
the nearby landfills will be available for use at the projected
time of Cafio Martin Pefla dredging.

It is expected that only regional landfills with the
latest technology would be developed no closer than 40 miles from
the Cafio Martin Pefia project area would be available at the time
of construction. At best, these landfills could only be utilized
to dispose of a small amount of debris within the dredged material

that required special handling.
2. New Landfill

This disposal alternative consists of disposal of up
to 750,000 cubic yards of dredged materials at a new 30 acres
landfill, located within 5 miles of Cafio Martin Pefia, to be
developed within jurisdictional wetlands property of the Roberto
Clemente Sports City (See Figure 7).

All the dredged material could be transported in its
saturated state in shallow draft barges across Laguna San José.
The dredged material would be unloaded at a dock to be constructed
at the west shoreline of the Sports City. The dredged material
would then be stockpiled near the dock to be later transported to
the proposed landfill.

The disposed material would be contained within a 20
feet high ring levee with a 10 feet top width, a 130 feet bottom
width, and 1 on 3 side slopes. The upland disposal site will be
prepared and operated with the latest landfill technology
including a High Density Polyethylene (HDPE) liner under and over
the material, leacheate and stormwater collection/treatment
system, gas vents, and a top layer of clay. The total cost of
developing, operating, and maintaining such a landfill, for 50
years, is currently estimated at over $62.1 millions.
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D. In-Bay Digposal

This disposal alternative consists of in-bay disposal to
fill two of the largest deep anoxic holes located in Los Corozos
and San José lagoons (See Figure 7 and Plate 2). The in-bay
disposal alternative has been recommended by the San Juan Bay
Estuary Program as part of their Comprehensive Conservation and
Management Plan (CCMP), WS-9 Water and Sediment Quality Action
Plan (See Appendix A. and Section I.D.24.).

Deep dredging along the shoreline of about 17 percent of
the lagoons has increased their volume by about 30 percent. 1In
deep areas, tidal and wind currents are not sufficient to produce
enough mixing and the water column stratifies impeding oxygen
exchange between the surface and the bottom. Deep anaerobic holes
store and produce a nutrient that leads to the formation of dense
algae population. The SJBEP models found that if all deep holes
in the lagoons are filled, water quality will improve due to an
enhancement in circulation and a reduction in the time needed to
renew their waters. The storage and production of nutrients in
the deep holes will be eliminated. Oxygen-depleted areas and
water stratification will be reduced. Improvements in water
transparency will increase the possibilities for the establishment
of new benthic communities such as seagrass beds. Fisheries and
wildlife will be enhanced, especially birds that prey on fish.
Waters currently being circulated to La Torrecilla Lagoon through
Canal Sudrez will have better quality. Tests to samples obtained
from both lagoons detected similar conditions to the canal.

All the dredged material would be transported in its
saturated state in portable shallow-draft barges to be dumped into
two of the largest deep holes located in Los Corozos and/or San
José lagoons. Based on hydrographic information, both areas were
selected in coordination with the San Juan Bay Estuary Program.
Turbidity curtains would be placed around the dumping area to
isolate it from the rest of the lagoon and minimize the transport
of contaminants suspended as a result of disposal operations.

Based on soil explorations performed along Cafio Martin
Pefla, it is expected that about 5 percent of the dredged material
would be debris that would not be accepted for in-bay disposal.
The debris would be separated at the work site and later
transported by barge to be unloaded at a dock that would be
constructed at the west shoreline of the Roberto Clemente Sports
City. The debris could then be stockpiled near the dock to be
later transported by trucks to a suitable commercial landfill.
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E. Recommended Disposal Alternative

After evaluation and consultation with environmental
agencies, the recommended disposal alternative consist of in-bay
disposal to fill two of the largest deep holes located in Los
Corozos and San José lagoons, as described in details in the
upcoming Section IX.D., (See Figure 7 and Plate 2). The
recommended alternative is considered beneficial use of dredged
materials due to the expected water quality improvements.

Disposal Area Number 1 is located in the south side of
Los Corozos Lagoon. Disposal Area Number 2 is located in the
southeast corner of San José Lagoon. An estimated 5 percent of
the dredged material would consist of debris and other material
that would not be suitable for in-bay disposal. This material
would be temporarily stockpiled in a 5 acres upland area located
in the Roberto Clemente Sports City (See Plate 2). The material
would then be transported to a commercial landfill.

VII. DESCRIPTION OF RECOMMENDED PROJECT
A. General

The recommended project is similar to Alternative 2,
except for the following modifications:

1. The recommended alternative for disposal of dredged
material was modified as presented in sections VI.D. and IX.D.

2. After reviewing original Ponce de Ledn Avenue Bridge
drawings it was determine that the channel near the bridge could
be dredged down to 8 feet deep. Results from the hydrodynamic
model shows that this depth is adeguate to accomplish tidal
flushing because the channel widens here to provide adequate flow
area. Therefore, replacement of Ponce De Ledn Bridge is not
considered critical for improved tidal flushing and is not
proposed as part of the recommended project.

3. The channel alignment near San José Lagoon was made
shorter and straighter. As the comparison of Figure 5 and Plate 1

shows.

4. The channel wall design was modified from a King Pile
Wall design to a vertical steel bulkhead system. The bulkhead
system is easier to construct and repair for about the same cost.
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5. Several recreation features were added to the project
as discussed in the section below.

B. Recommended Project Features

The recommended project consists of a rectangular
channel with a vertical bulkhead system. The proposed channel
dredging follows the existing Cafio Martin Pefia channel alignment
beginning at the San José Lagoon and extends for about 11,600 feet
to end west of the Luis Mufiloz Rivera Avenue bridge (See Plate 1).
The estimated cost of channel construction is $49,978,827.

The channel top width at straight and minor bends
sections would be 150 feet. The top width at major bend sections
would be 230 feet. The proposed channel depth is 10 feet. A
transition from channel depth of 10 feet to a depth of 6 feet
would be provided where the channel reaches San José Lagoon.

This alternative would require the excavation of about
750,000 cubic yards of material with a high concentration of solid
wastes, organic sediments, some sands and clays, construction
debris, and fill material. The recommended disposal plan consist
of in-bay disposal to fill two of the largest deep holes located
in Los Corozos and San José lagoons, as described in Section VI.D.
and Section IX.D., (See Figure 7 and Plate 2).

The vertical channel walls will be constructed using
corrosion resistant steel sheet piles with a two feet wide
reinforced concrete pile cap. On the north side, a five and one
half feet wide concrete walkway would be installed on top of the
concrete pile cap to serve as an elevated recreation walkway.

The new bulkhead system will also be gapped every 30
feet to allow water circulation into the 25 feet wide permanent
right-of-way where the mangroves would be planted, except on the
north side along the Cantera Peninsula Project between stations
62+00 and 87+00. Each gap will be 6 feet wide and 2.83 feet high
with a bottom elevation of elevation 0.0 and a top elevation of
elevation 2.83 feet. The 25 feet permanent right-of-way behind
the bulkhead will be degraded to elevation 0.0 for 10 to 25 feet
horizontally and then transition to existing grade using a 1 on 3
slope. If the ground behind the bulkhead is greater than
elevation 3.0 feet, then it will be degraded to elevation 3.0
feet. If the existing ground surface is relatively flat and less
than or equal to elevation 3.0 feet, it will be dressed.
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This alternative requires replacement of existing
bridges at Luis Mufioz Rivera and Barbosa avenues. Replacement is
necessary mainly to lower bridge foundation elevation below -10.0
feet, to increase vertical water clearance, and to increase
horizontal clearances of bridge spans. These clearances are
required to dredge the canal from the water. The estimated cost
of replacing these two bridges is $9,600,000.

As part of the wetland mitigation plan described in the
EIS, mangroves will be planted along the recommended project.
Mangroves would be planted behind the bulkhead wall only at areas
dressed below elevation 1.2 feet NGVD. No mangroves would be
planted along the Cantera Peninsula Project, between stations
62+00 and 87+00, where the ground elevation would be made higher
and the bulkhead will not be gapped.

The proposed recreation features consist of a concrete
platform 5.5 feet wide with two guardrails, on the north side of
the canal, which will become the path for use by joggers,
pedestrians, and cyclists. On the south side of the channel there
will be 4 fishing platforms, similar in width to the platform on
the north side of the channel. The platforms will be connected to
the bank via elevated ramps. Parking will be provided at all
fishing platform locations. The estimated construction cost of
the recommended recreation features is $1,875,375. See Plate F-1
in the Recreation AppendixX.

The recommended project would require the relocation of
water, sewer, electrical, telephone, and cable TV utilities in the
area currently estimated at $7,511,210. See Plates E-1, E-2, and
w-1.

The recommended project lands consist of approximately
42 acres of permanent channel improvement easement that extends 25
feet on either side of the channel walls. The estimated value of
this land is $2,058,000. There are three staging areas that total
approximately 11.5 acres of temporary easement with an estimated
value of $245,000. The recommended project would require the
acquisition of 438 residential/commercial structures along the
channel alignment. These structures have an estimated average
cost of $21,900,000. The total estimated real estate cost for the
recommended project, including acquisition/administrative costs
and contingencies, is estimated at $34,520,000. The total cost of
the recommended project is $111,200,786.
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VIII. HYDROLOGY AND HYDRAULICS
A. General

Predicted impacts of the proposed project to the storm
surge flooding were analyzed by the USACE Jacksonville District
using a two dimensional tide propagation computer model.

Predicted impacts to water quality due to astrological
tidal flushing of Cafio Martin Pefia under the existing and
recommended project conditions is discussed under Appendix A,
SUMMARY OF WES SAN JUAN BAY ESTUARY MODEL.

The recommended channel dredging alternative does not
include improvements to the existing storm drainage system. The
Municipality of San Juan is developing a design to improve the
drainage system of the area. Improvements to the storm drainage
system would convey storm runoff towards the improved channel. It
is predicted that once urban runoff reaches the improved channel
it would easily flow towards the San José lagoon and/or towards
the San Juan Bay.

B. Storm Surge Analysis

For existing conditions, the FEMA Flood Insurance Study
estimated storm surge elevation of 6.36 feet along Cafio Martin
Pefla between San Juan Bay and San José Lagoon was utilized. A
storm surge analysis of the recommended alternative was made to
define the storm surge hydraulics of the with project conditions
for Cafio Martin Pefila between San Juan bay and San José Lagoon.

1. San Juan Harbor Model

A two-dimensional grid of San Juan Harbor model,
which was previously used to estimate tidal currents for the San
Juan Harbor Navigation Study, was obtained from the Waterways
Experiment Station (WES). Grid points inside the Cafio Martin Pefia
and San José Lagoon were generated using the bathymetric survey
done for the San Juan Bay Estuary Model. Points for overbanks
areas of the channel were taken from the topographic survey done
for this PDR. The revised two dimensional grid of the San Juan
Harbor model is shown in Figure 8.
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A 100-year tide of 5.3 feet at the San Juan Harbor
entrance was taken from the National Oceanic and Atmospheric
Administration (NOAA) “Storm Tide Frequency Analysis for the Coast
of Puerto Rico” publication and was used as a head boundary
condition along the northernmost ocean boundary of the model. No
rainfall and no storm runoff were applied to the water surface
areas of the model.

2. Existing Condition

For existing conditions, the storm surge elevation of
6.36 feet (2 meters) shown between San Juan Bay and San José
Lagoon on the FEMA Flood Insurance Rate Maps 0051D, 0052D, 0053D,
and 0054D dated June 2, 1999 was assumed as the without project
condition storm surge.

3. With Project Condition

The two-dimensional model was constructed to
incorporate the recommended project with a channel width between
150 and 230 feet and bottom elevation of minus 10.0 feet NGVD.
Water surface elevations, velocities, and discharges were
simulated for the project condition at 15-minute intervals. The
computed maximum 100-year water levels in the channel for the
recommended project condition are provided in Figure 9.

4. Results

The recommended project propagates tidal conditions
into San José Lagoon and reduces the estimated FEMA 100-year storm
tide level from 6.56 feet to about 3.3 feet. Therefore, the
recommended project would reduce tidal flooding of adjacent low
areas over the existing conditions by about 3 feet. The proposed
improvements will restore tidal conditions to their state prior to
encroachments by urban developments.

As compared to the FEMA storm tide elevations for
existing conditions, the water surface elevations for the with
project conditions shown in the table and profile in Figure 9,
results in a 1.6 feet storm tide reduction at the channel
entrance. From that point to the San José Lagoon, the remaining
storm tide level propagates with very little reduction.

Therefore, the with project 100-year storm tide level, at the east
end of Cafilo Martin Pefia, decreases from 6.56 feet to 3.26 feet.
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IX. DESIGN CONSIDERATIONS
A. General

This section provides all the design considerations for
the recommended project as described in Section VII.

B. Construction Sequence

Because of limited access along the canal and weak
surface soils conditions, channel dredging and construction of
channel bulkhead wall will take place from a barge. The first
order of work will be channel excavation and dredged material
disposal. Excavation will begin at San José Lagoon and continue
towards the west. After channel dredging has begun, installation
of the bulkhead wall should commence. The final order of work
will be the placing of fill behind the wall and mangrove planting.

C. Channel Excavation
1. General

The proposed channel would be excavated by
clamshell/barge, and the suitable dredged material would be placed
into barges and hauled to the recommended in-bay disposal areas.
The recommended disposal areas are two of several deep holes that
were created in the lagoon as a result of a previous sand mining
operation. The excavated material would be placed in the holes to
a maximum elevation of -10 feet and then capped with 3 feet of
suitable clean cover material. All debris would be hauled and
temporarily stockpiled at the designated stockpile area and later
transported to a commercial landfill.

2. Construction Method

For cost estimating purposes, the method of excavation
would by clamshell located on a barge. It is anticipated that two
(10 feet by 40 feet) portable barges would be fastened together to
form a work platform for the clamshell. The excavated material
would be dumped through a rigid screen into a haul barge to be
transported to the disposal areas. The screen would separate the
debris from the acceptable materials. The debris would be placed
on another barge and transported to the dock facility located on
the eastern bank of the San José lagoon. The debris would then be
off-loaded, stockpiled, and hauled to a landfill.
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D. Disposal of Dredged Materials
1. In-Bay Disposal

Two principal in-bay disposal areas have been selected
after alternative analysis discussed in Section VI.. Disposal Area
Number 1 in the south bank of Los Corozos Lagoon, and Disposal Area
Number 2 in the southeast bank of San José Lagoon. A third area,
located just north of Disposal Area Number 2 in San José Lagoon,
would be available if required. Refer to Plate 2.

A turbidity curtain would be placed along the lagoons
-5 foot contour completely around the disposal area during filling
operations. A portion of the turbidity curtain would be movable to
allow barge movement in and out of the disposal area. The
turbidity curtain may not be required during placement of the
capping material.

Disposal Area Number 1 would be filled with an
estimated 80,000 cubic yards of material from the deepest depth at
elevation -23 feet to about elevation -10 feet. Approximately
50,000 cubic yards of capping material would be required.

Disposal Area Number 2 would be filled with an
estimated 630,000 cubic yards of material from the deepest depth at
elevation -32 feet to about elevation -10 feet. Approximately
205,000 cubic yards of capping material would be required.

During the Plans and Specifications phase, additional
studies should be completed to analyze and design in more detail
the disposal and capping operation.

The alternate disposal area located just north of
Disposal Area Number 2 would be used if additional disposal areas
were needed. The alternate disposal area is similar to Disposal
Area Number 2 with the deepest depth at about elevation -30 feet.

2. Off-site Disposal

An estimated 5 percent of the material excavated from
the recommended project would consist of debris and other floating
materials that would not be suitable for in-bay disposal. This
material would be temporarily stockpiled in a 5 acres upland vacant
area, Staging Area 3, located within the Roberto Clemente Sports
City in the Municipality of Carolina (See Plate 2). The
accumulated debris would then be transported to a landfill.
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3. Dock Facility

A temporary dock facility would be constructed on the
east bank of San José& Lagoon, at Roberto Clemente Sports City, to
load dredged material that must be transported to a landfill and
unload construction materials for transport to the construction
site. The exact location and size of the facility would depend on
environmental impacts and the requirements of the Contractor. The
recommended location is shown of Plate 2.

E. Channel Wall Design Alternatives

In 1986, improvements were made to the western half of
the canal known as the Agqua Expreso project (refer to Section
1.D.10). Improvements included a widening and deepening of the
canal and construction of a bulkhead. The bulkhead was a king
pile system consisting of prestressed concrete vertical and
batter piles, concrete panels between the piles, and concrete
pile cap. The king pile system was selected because of the poor
soils conditions and the excessive depths required to obtain
support for the piles.

In the Aqua Expreso project, a gap in the bulkhead
occurs every 30 feet. Each gap is 6 feet wide and 2.83 feet high
with a bottom elevation of elevation 0.0 feet and a top elevation
of elevation 2.83 feet. These gaps allow for circulation of
water through the wall to flood the mangroves behind the
bulkhead.

Because of better soil conditions encountered at the
eastern Cafio Martin Pefla project, two channel wall types were
considered for the retaining bulkhead, a concrete king pile wall
and a steel sheet pile wall. The king pile wall system included
24-inch square prestressed piles placed on ten-foot centers and
6-inch thick precast concrete panels. The piles and panels would
be capped with concrete. The sheet pile wall was a cantilevered
steel sheet pile wall with a concrete pile cap.

The cost for the two wall systems was approximately the
same. However, the cantilevered sheet pile wall was a better
system for the following reasons. It would be easier to
construct, it would be easier to repair, and it would be less
expensive to maintain over the life of the project. Therefore,
the steel sheet pile wall was chosen for the eastern Cafio Martin
Pefla bulkhead.
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F. Recommended Channel Wall Design

The eastern half of the canal, which extends from the
Luis Mufioz Rivera Avenue Bridge to San José Lagoon, is proposed
to be widened and deepened. The king pile bulkhead system used
for the Aqua Expreso project will not be used for the eastern
half. 1Instead, a cantilevered steel sheet pile wall will be
constructed for the eastern bulkhead. Soil conditions for the
eastern half of the canal provided greater lateral stability with
less penetration, allowing the use of cantilevered sheet pile.

The bulkhead will consist of corrosion resistant steel
sheet pile and a reinforced concrete pile cap, which will extend
to elevation -2.0 feet. On the north side, the pile cap will be
5.5 feet wide at the top to match the existing pile cap width.
The pile cap will be continuous to provide a walkway along the
canal. On the south side, the pile cap will be 2 feet wide.
Refer to structural Plate S-1 for the typical bulkhead cross

section.

The new bulkhead will also be gapped every 30 feet,
except on the north side between stations 62+00 and 87+00. Each
gap will be 6 feet wide and 2.83 feet high with a bottom
elevation of elevation 0.0 and a top elevation of elevation 2.83
feet. The ground behind the bulkhead will be degraded to
elevation 0.0 for 10 to 25 feet horizontally and then transition
to existing grade using a 1 on 3 slope. As part of the wetland
mitigation plan described in the EIS, some mangroves will be
planted behind the bulkhead.

On the north side of the canal between stations 62+00
and 87+00, the bulkhead will not be gapped. If the ground behind
the bulkhead is greater than elevation 3.0 feet, then it will be
degraded to elevation 3.0 feet. A slope of 1 on 3 will be used to
transition to existing grade. If the existing ground surface is
relatively flat and less than or equal to elevation 3.0 feet, it
will be dressed.

G. Soils Data
Refer to the Geotechnical Appendix of this report for
core boring and test pit locations, test pit and soils data.

Geotechnical tables include the soils data used for the analysis
of sheet pile stability and structural design.
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Test pit data shows that most of the bulkhead alignment
will be free of debris after dredging. The area between Stations
65+00 and 85+00 on the south side might have debris below the
proposed channel invert, which could interfere with driving the
sheet pile. During the Plans and Specifications phase,
additional subsurface investigations would be made at the few
sites that might have debris below the proposed channel invert.
All debris would be removed prior to installing sheet pile and no
debris should remain exposed at the bottom of the channel.

H. Construction Materials

Cafio Martin Pefla intersects the Rio Puerto Nuevo flood
control channel at San Juan Bay. Both channels are subject to
tidal flow and have approximately the same salinity levels. A
study conducted for the Rio Puerto Nuevo project provided data
showing that chlorides and sulfates are in sufficient
concentrations to warrant concern over the deterioration of
concrete and steel. Therefore, corrosion resistant materials
should be used for the Cafio Martin Pefia project.

ASTM A690 corrosion resistance (marine grade) steel
sheet pile should be used for the bulkhead. The sheet pile
should be coated on both sides with a COE 6-A-Z paint system.
This paint system consists of white metal blasting and then
painting with COE E-303 zinc-rich primer and two coats of COE C-
200a coal tar epoxy for a minimum 16-mil coating. The coating
would begin € inches above the bottom of the concrete pile cap
(elevation -1.5 feet) and end approximately ten feet below the
dredge line (elevation -20 feet).

Concrete should be of superior quality to mitigate
corrosion activity. Shown below is a recommended list to improve
durability with respect to sulfate and chloride attack:

1. Use potable quality mixing water. The use of sea
water or river water would be prohibited.

2. Use strong, durable aggregates that are free from
chlorides, non-alkali reactive, and graded to obtain dense
concrete.

3. Use Type I cement with a C3A content less than 10
percent for resistance to sulfate attack.

4. A maximum water-cement ratio of 0.45.
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5. Use a water-reducing admixture to improve
workability while reducing the water demand at a constant cement

content.

6. Use a corrosion inhibiting admixture for resistance
to chloride ion penetration, along with adequate cover, to
provide maximum protection of the reinforcing steel against
chloride attack.

I. Design Criteria
1. Reinforced Concrete

Design was based on the requirements of EM 1110-2-
2104, Strength Design for Reinforced Concrete Hydraulic
Structures and ACI 318-95, Building Code Requirements for
Structural Concrete. The compressive strength used in design of
the concrete pile cap was 3000 psi. Steel reinforcement should

be ASTM 615, Grade 60.
2. Steel Sheet Pile

Design was base on the requirements of EM 1110-2-
2504, Design of Sheet Pile Walls. Sheet piling should conform to

ASTM A690, Grade 50.
3. Seismic

The peak ground acceleration coefficient was
obtained from Army TM 5-809-10, Seismic Design for Buildings and
ASCE 7-95, Minimum Design Loads for Buildings and Other
Structures. A peak horizontal ground acceleration coefficient of
0.20 g. was used for the earthquake load case. Refer to CWALSHT
User’s Guide, Computer Program for Design and Analysis of Sheet
Pile Walls by Classical Methods, for the procedure used by the
computer program to determine earthquake forces.

4. Design Loading Conditions

Each bulkhead segment was analyzed for two load
cases, usual condition and earthquake forces. The bulkhead
segments between stations 63+00 and 87+00 on the north side of
the canal were analyzed for a third load case, flood condition.
None of the three load cases included impact forces from ferries.
Refer to structural Plate S-2 for a graphical representation of
each load case.
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The usual load case included a water surface
elevation of 0.0 and a ground elevation of 0.0. Ground surface
data was determined from channel cross section drawings. “S”
strength soil parameters were used for this load case.

The unusual load case was applicable only to
stations 63+00 through 87+00 on the north side of the canal where
the bulkhead is not gapped and local floodwaters can collect
behind the wall. This load case included water surface
elevations of 0.0 on the channel side and elevation 5.0 feet
behind the bulkhead. “Q” strength soil parameters were used for
this analysis because the fill behind the bulkhead is surcharged
by the floodwaters.

The extreme load case was a seismic condition with
the same water surface and ground surface elevations as the usual
load case. “R” strength soil parameters were used for this
analysis.

5. Stability Analysis and Results

A Corps computer program “CWALSHT” was used for the
stability analysis of the steel sheet pile bulkhead. Retaining
walls criteria, in EM 1110-2-2504 was used to determine passive
pressure safety factors for input into the computer model. An
active pressure safety factor of 1.0 was used for all load cases.
A wall friction angle of 50 percent of PHI was used for the
active side. The wall friction angle for the passive side was 50
percent of PHI divided by the appropriate safety factor. A value
of zero for soil adhesion was used for all load cases.

Pile tip elevations for each load case were shown in
structural Plate S$-2. The usual load condition generated the
greatest penetration depth for all bulkhead segments. Pile tip
elevations ranged from elevation -20.1 feet to -40.0 feet.

6. Stress Analysis and Results

The specified yield stress for the steel sheet pile
is 50 ksi. An allowable bending stress for usual load condition
is 0.5 times the yield stress. For the unusual load condition,
an allowable stress is increased by 33 percent. For an extreme
load case, the allowable stress is increased by 75 percent.
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The maximum bending moments for the for the usual
load condition, unusual load condition and extreme load condition
are 54,306 1lb-ft, 33,666 1b-ft, and 79,898 1lb-ft respectively.
The maximum section modulus per foot of wall needed for any of
the three load cases is 26.1 cubic inches. Refer to structural
Plate S-2 for bending moments by station.

Wall deflections are within acceptable limits. The
maximum deflection is 9.37 inches from station 87+00 to 92+00.

J. Utilities

1. General

The recommended project would require the relocation
of existing water, sewer, electrical, telephone, and cable TV
utilities in the area. Many of the affected utilities are located
on the three bridges crossing eastern Cafio Martin Pefia.

The locations of the affected electrical, telephone,
and Cable TV lines along eastern Cafio Martin Pefla are shown on
Plate E1 and Plate EZ2.

The affected street and trunk sewers are located in a
1imited area located at the western end of the project in the Hato
Rey and Barrio Obrero wards. There are no sewers throughout the
rest of the area. The location of the affected water and sewer

lines is shown on Plate W-1.

The cost of relocation the affected utilities is
currently estimated at $7,511,210. The following sections present
details of all affected utilities.

2. Electrical Lines

Electrical lines impacted by channel dredging and
bridge replacement are presented below. Conflicts are discussed
in order of appearance as one travels west from San José Lagoon
along Cafio Martin Pefia. The location of affected lines is shown
on Plates E-1 and E-2. This information is developed from initial
coordination performed with the Puerto Rico Electric Power
Authority (PREPA). This information has not been completely field
verified and will require detailed survey during the plans and
specification stage.
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The project impacts major electric utilities at the
following locations:

(1) The 115kV line crossing Cafio Martin Pefla and Canal
Juan Méndez near their connection with San José Lagoon could be
impacted by channel dredging. The support tower on the north bank
of the canal, Cantera Peninsula, is close to the canal footprint.
Dredging near this tower will require close coordination with
PREPA and may require soil reinforcement.

(2) The 4.16kV line crossing the canal along the west
side of the Barbosa Avenue Bridge and the 38kV line crossing the
canal along the east side of Barbosa Avenue Bridge will be
impacted and require temporary and permanent relocation with the
replacement of Barbosa Avenue Bridge.

(3) The 4.16kV line crossing Cafio Martin Pefla from the
south-west corner of the Ponce de Ledn Avenue Bridge to the north-
east corner of Luis Mufioz Rivera Avenue Bridge will not be
impacted by the channel dredging. Support poles on either side of
the canal do not fall within the present canal right-of-way.

(4) The 4.16kV and 38kV lines crossing Cafio Martin
Pefla along the west edge of the Luis Mufioz Rivera Avenue Bridge
will be impacted and require temporary and/or permanent relocation
with the replacement of Luis Mufloz Rivera Avenue Bridge.

In addition to the line crossings identified above,
about 438 residential services will require electrical service
demolition. Specifically, seven unnamed narrow streets on the
south bank, east of Barbosa Avenue at Israel Ward, have multiple
residences which will be demolished. Calle 10, 11, 12, 13, and
Calle 14 on the north bank at Barrio Obrero Ward, and Calle Pachin
Marin, Calle 4, and Calle 5 on the south bank at Hato Rey Ward,
have multiple residences which will be demolished. The services
feeding these fourteen streets will require new termination.

3. Telephone Lines

Telephone lines impacted by the dredging and bridge
replacement are presented below. Conflicts are discussed in order
of appearance as one travels west along Cafio Martin Pefla. This
information is developed from initial coordination performed with
the Puerto Rico Telephone Company (PRTC). This information has
not been completely field verified and will require detailed
survey during the plans and specification stage.
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The project impacts major telephone utilities at the
following locations:

(1) Nine 4-inch PVC conduits and fiber optic cable;
Type J, Schedule 40; on the west side of the Ponce de Ledn Avenue
Bridge will be impacted by the bridge replacement. Eighteen 4-
inch PVC conduits and LDS fiber optic cable on the east side of
the bridge. These telephone lines will require temporary and
permanent relocation if the Government of Puerto Rico decides to
replace the Ponce de Ledn Avenue Bridge. An underground 3-duct
liner, 1.25-inch diameter on the east side of the bridge may
require re-boring or placement along the bridge to accommodate
dredging of the channel.

(2) Nine 32-cable and fiber optic cable across Cafio
Martin Pefia and end pull-boxes, located under the Luis Mufioz
Rivera Avenue Bridge, will require temporary and permanent
relocation due to channel dredging and bridge replacement.

In addition to the line crossings identified above,
services to 438 structures will require demolition. Specifically,
seven unnamed streets on the south bank, east of Barbosa Avenue at
Israel ward, have multiple residences that will be demolished.
calle 10, 11, 12, 13, and 14 on the north bank at Barrio Obrero
Ward, Calle Pachin Marin, Calle 4, and 5 on the south bank at Hato
Rey Ward, have multiple residences which will be demolished. The
services feeding these streets will require new termination.

4. Cable TV Lines

Cable TV lines impacted by the dredging and bridge
replacement are presented below. Conflicts are discussed in order
of appearance as one travels west along Cafio Martin Pefla. This
information is developed from initial coordination performed with
Cable TV of Greater San Juan. This information has not been
completely field verified and will require detailed survey before
the completion of the plans and specification stage.

The project impacts major Cable TV utilities at the
following locations:

(1) On Ponce de Ledn Avenue Bridge there are: one
0.412 cable and one 0.750 cable suspended on the east side. Eight
1.25-inch diameter quad-loc innerduct flexible inside of two 4-
inch diameter galvanized steel pipes and one fiber optic line
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cable suspended on the west side. These Cable TV lines will
require temporary and permanent relocation if the Government of
Puerto Rico decides to replace the Ponce de Ledn Avenue Bridge.

In addition to the line crossings identified above,
about 100 residential services will require demolition.
Specifically, Calle 10, 11, 12, 13, and Calle 14 on the north bank
at Barrio Obrero Ward, and Calle Pachin Marin, Calle 4, and Calle
5 on the south bank at Hato Rey Ward, have multiple residences
which will be demolished. The services feeding these fourteen
streets will require new termination.

5. Water and Sewer Lines

Water and sewer lines impacted by the channel
dredging and bridge replacement are presented below. Conflicts
are discussed in order of appearance as one travels west along
Cafio Martin Pefia. This information is developed from initial
coordination performed with the Puerto Rico Water Company
(PRWC) (former Puerto Rico Aqueduct and Sewer Authority PRASA) .
This information has not been completely field verified and will
require survey before the completion of the plans and
specification stage. The location of affected water and sewer
lines are shown on Plate W-1.

The project impacts water and sewer utilities at the
following locations:

(1) Water lines in seven unnamed narrow streets on the
south bank, east of Barbosa Avenue, in Israel Ward. This will
necessitate termination and relocation of some water lines
affected by the channel right-of-way. To accomplish termination
and relocation, a detailed survey will be required of the water
lines so that terminations and relocations can be accomplished.
Details on terminations and relocations will be developed during
the plans and specifications stage.

(2) Twelve inch water line crossing Barbosa Avenue
Bridge. This is supported on the bridge and will require
relocation during bridge replacement.

(3) Street sewers and water lines east of Calle Pachin
Marin and West of the Calle D on the south bank, in Hato Rey Ward.
This will necessitate termination and relocation of lines affected
by the channel right-of-way. To accomplish termination and
relocation, a detailed survey will be required of the street
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utilities so that terminations and relocations can be
accomplished. Details on terminations and relocations will be
developed during the plans and specifications stage.

(4) Street sewers and water lines for Calle 8, 9, 10,
11, 12, 13, 14, and Calle 15 in Barrio Obrero Ward. The 48-inch
Rexach Trunk Sewer is located beneath Calle 13 and will be
impacted by the channel dredging. This will necessitate
termination and relocation of lines affected by the channel right-
of-way. To accomplish termination and relocation, a detailed
survey will be required of the street utilities so that
terminations and relocations can be accomplished. Additionally,
the channel dredging will effect portions of the 48-inch Rexach
Trunk Sewer. The relocation of Rexach Trunk Sewer will require
coordination with the relocation of the 66-inch Rexach crossing
described below. Details on terminations and relocations will be
developed during the plans and specifications stage.

(5) The channel dredging will impact the 66-inch
Rexach crossing. This is a large crossing joining streets on
separate north and south banks of the Cafio Martin Pefia. The line
is shallow and compromises the final invert of the channel. The
top of the pipe is at elevation -7.00 feet and the channel
dredging is at elevation -10.00 feet. It will be impossible to
dredge around the Rexach crossing and leave it in place since
there will be impacts to the channel sheet pile wall and to its
hydraulics. In addition, DNER and USACE standards proscribe a
line to be 6 feet below a channel. However with large lines this
requirement is problematic. The relocation of the Rexach crossing
will require extensive engineering design to provide a multi-
parreled siphon that is routed 6 foot below channel depth.

Siphons can be constructed of several materials.
Historically, they have been constructed of reinforced concrete or
ductile iron pipe encased in concrete. The reinforced concrete
encasement is required to prevent joint leakage of sewage
contamination of the water. This increases the weight of the
crossing and requires support piles. This construction is
expensive requiring driven pile foundations and cofferdam
construction. Within the last 10 years, this type of construction
has been replaced with High-Density polyethylene (HDPE) plastic
pipe. The joints are thermoplastically welded and this provides
protection against leakage. They are flexible and can be
stretched without joint failure. Therefore, concrete encasement
is not required. The weight is substantially reduced and pile and
cofferdam construction is not reqguired. Therefore, this should be
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the chosen construction method for relocation. Also, the presence
of so many structures and underground utilities in a constrained
site demand the use of a very flexible pipe to be used for the
relocation. Several barrels would be required to provide the
equivalent hydraulic capacity.

The crossing will entail an inlet and outlet
structures and diversion manholes. The siphon barrels will be
laid a minimum of 6 feet below the channel. Diversion
structures/manhcles will be constructed upstream of the existing
crossing and sewage diverted to the new siphon. This construction
will require coordination with the relocation of the 48-inch
Rexach Trunk as identified before.

(5) The channel dredging will impact the Boriguen
Water line. This a 36-inch crossing located several hundred feet
north of the Ponce de Lebn Avenue Bridge and is lay down very
shallow (with about three feet of cover). This water line can be
relocated by a variety of methods and pipe materials. A HDPE
relocation would be feasible but would require multiple barrels
and a determination of the service pressure of this pipe. This
will require extensive engineering beyond this discussion. This
water line could be relocated in conjunction with the twin water
lines at Ponce de Ledn Avenue. The exact relocation design will
be determined during the plans and specifications stage.

(6) Twin Water lines at Ponce De Ledn Avenue Bridge
could be impacted by the potential bridge relocation. These lines
comprise of two 20-inch water lines supported under the deck of
Ponce De Ledn Avenue Bridge. These water lines will require
permanent relocation if the Government of Puerto Rico decides to
replace the Ponce de Ledn Avenue Bridge.

K. Bridges and Roads

The recommended project proposes replacement of existing
bridges at Luis Mufiloz Rivera Avenue and Barbosa Avenue mainly to
lower bridge foundation elevation below -10.0 feet, to increase
vertical water clearance, and to increase horizontal clearances of
bridge spans. These clearances are also required to facilitate
dredging the canal from the water and clearances would allow for
future safe navigation.
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It was found that the elevation of the pile caps for the
Ponce de Ledn Avenue Bridge will allow for up to 8 feet deep
channel excavation. Because the channel widens here to provide
adequate flow area, this depth under the bridge will provide the
tidal flushing required for the improved canal. Therefore,
replacement of the Ponce de Ledn Avenue Bridge is not proposed as
part of the recommended project. The Ponce de Ledn Avenue Bridge
would, however require relocation for safe navigation if ferry
boat traffic is contemplated because of its limited vertical water
clearance of 10.2 feet.

Appendix C, Bridge Replacement Requirements, provides
details on existing bridges, design constraints and assumptions,
structural bridge design, roadway improvements, maintenance of
traffic considerations, right-of-way, utility relocation, and cost

estimates.

As part of this report, conceptual level bridge
replacement designs were developed for all three bridges.
Although maximum water quality benefits could be obtained by only
replacing the Barbosa Avenue and Luis Mufioz Rivera bridges it was
agreed that cost estimates would be developed for the replacement
of all three bridges. Bridge designs were developed with the
assumption that the minimum low chord clearance would be 20 feet
to facilitate channel dredging and the expansion of ferry service
to the Airport and Carolina area at some time later.

Specifics as to how the bulkhead will connect to the
various bridge abutments would be completed after bridge plans
have been finalized during the Plans and Specifications phase.

L. Stockpile and Staging Areas

The recommended project includes three temporary
staging and/or stockpile areas to be used during project
construction for storing equipment and construction supplies. The
locations of stockpile and staging areas are shown on Plate 1 and

Plate 2.

Staging Area number 1 is located on the south central
portion of the project area in Hato Rey. Staging Area 1 covers
5.0 acres.

Staging Area number 2 is located on an existing
baseball field and dead-end street on the southeast end of the
project area in Israel. Staging Area 2 covers 1.5 acres.

53



Staging Area number 3 is located on lands belonging to
the Roberto Clemente Sports City. Staging Area 3 covers 5 acres of
upland that would be adequate for use as a stockpile area for the
debris material, as referred to in Section VI.D. and Section IX.D.,
and for stockpiling the material to be used to cover the in-bay
disposal areas. The contractor could also use this area as a
staging area for equipment and construction supplies.

X. COST ESTIMATES

The estimated cost for construction of the recommended
project at November 1999 price levels, including replacing two
bridges, is $111,200,786. A cost estimate summary is presented in
Table 2. Appendix E, presents the detailed cost estimates. These
costs include $50.0 million for channel dredging and material
disposal, $1.9 million for recreation features, $7.5 million for
utility relocation, $9.6 millions for bridge replacement, $34.5
millions for land acquisition, $3.6 million for planning,
engineering, and design, and $4.1 million for construction
management. Details on bridge replacement costs are presented in
the Appendix C, Bridge Replacement Requirements.

XT. PLAN OF ACTION FOR PROJECT IMPLEMENTATION

It is recommended that after consultation and coordination
with all concerned Federal and local public agencies as well as
the residents of the project area, a Plan of Action for the
implementation of the recommended project should be prepared.

54



Table 2

Cafio Martin Pefia, Puerto Rico
Design Memorandum

Summary Cost Estimate
Recommended Project

ITEM cosT

Channel Dredging/Disposal $ 49,978,827
Relocation of Utilities $ 7,511,210
Recreation Facilities $ 1,875,374
Real Estate $ 34,519,375
Planning, Engineering, Design $ 3,564,000
Construction Management S 4,152,000
Replace Jose C. Barbosa Bridge $ 3,600,000
Replace Luis Muifioz Rivera Bridge $ 6,000,000
TOTAL COST $111,200,786
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=—DEPARTMENT OF NATURAL AND ENVIRONMENTAL RESOURCES —

October 3, 1995

COL Terrence Rice
Commander

U.S. Amy Engineer District
Corps of Engineers

400 West Bay Street
Jacksonville, FL 32232

Dear Colonel Rice:

The purpose of this letter is to request you prepare for us, under the authority of Support for
Others Program, the design memorandum for the dredging of the Cafio Martin Pefia from Mufioz
Rivera Avenue to its confluence with the San José lagoon.

The requested work should follow the Martin Pena Canal Project Management Plan prepared
under Section 22 Planning Assistance to States for the Corporation for the Development of the
Cantera Peninsula. Though the main purpose of the dredging at this moment is environmental
enhancement and facilitate the area's redevelopment, the Government of Puerto Rico intends to
extend in the future the Agua/Guagua service along the entire canal. To that effect, the design
should be consistent with that purpose.

There are two important elements of the design that demand particular attention. The first relates
to the necessary lands, easements, rights—of-way, and relocations for the implementation of the
project together with necessary development of new utilities facilities (sewer) in the area for the
- project to be effective while the second refers to developing acceptable and viable alternatives
for disposal of dredge materials. Also, the design should not contemplate replacing the bridges
at this moment.

During the last ten years considerable planning efforts and field data collection have been
undertaken by several local and federal agencies for the study area. Some of this information
is being updated and expanded through differcnt programs, such as the San Juan Bay Estuary
Program and the Environmental Quality Board Water Quality Program. All this information
should prove very helpful in the development of the design memorandum.
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COL Terrence Rice

Cafio Martin Pefia Project
October 3, 1995

Page 2

The design memorandum should be developed during the next two fiscal years (FY's 96-97).
Maximum budgeted funds for the work is $1,000,000 with $400,000 already appropriated
for FY-96. It is expected that the implementation of the project would involve federal funds.
Mr. José A. Gonzilez Liboy, Administrator of the Natural Resources Administration of the Puerto
Rico Department of Natural and Environmental Resources, is the POC for the preparation of the
MOA and the scope of work. He will also preside over an interagency and community
committee that will oversight the development of the work.

Thank you very much for your prompt attention to this request.

Sincerely,

Pedro A. Gelabert
Secretary

CF:
Secretary, DTPW
Secretary, PR Housing Dept.
President, PR Planning Board
President, PR EQB
Director, SJ Bay Estuary Program
Director, PRASA
Director, PREPA
Director, PR OBM

* Director, Corporacién Desarrollo Cantera
Mayor, Municipality of San Juan
Administrator, NRA

l:rice



DRAFT ENVIRONMENTAL IMPACT
STATEMENT

MARCH 2001

DREDGING CANO MARTIN PENA
FOR ENVIRONMENTAL RESTORATION
SAN JUAN, PUERTO RICO

LEAD AGENCY: Puerto Rico Department of Natural Resources

COOPERATING AGENCIES: Puerto Rico Department of Public Works, Puerto Rico Aqueduct and
Sewers Authority, Puerto Rico Planning Board, San Juan Bay Estuary Program

At the request of agencies of the Commonwealth of Puerto Rico, under its Support for
Others authority, the U.S. Army Corps of Engineers developed a plan to dredge and dispose of
dredged material from Cafio Martin Pefia to improve water circulation and quality in this water body
and the San Juan Bay Estuary system. The proposed action is dredging and building a vertical
walled channel, 150 to 230 feet wide, to an average 10 foot depth, along 11,600 feet of the
eastern channel. The project would increase flushing of contaminants, conserve and restore
wetlands and also include increased recreation access to the Channel, which has become almost
totally plugged by sediment and debris accumulation. Dredged material would be deposited in
existing deep holes in San Jose or Los Corozos Lagoon and capped with clean material. Dredging
the Channel would also restore shallow draft navigation to the eastern Channe! and part of San Jose
Lagoon. Federal Permits will be required for the proposed work under Section 10 of the Rivers and
Harbors Act and Section 404 of the Clean Water Act, as amended. This Draft Statement was
prepared at the request of Cooperating Agencies to support a permit application to the U.S. Army
Corps of Engineers, although at this time no permit application has been initiated.

For more information, contact Esteban Jiménez, U.S. Army Corps of Engineers, Planning Division,
P.0O. Box 4970, Jacksonville, Florida 32232-0019, phone (904) 232-2115, or facsimile 232-3442.
In order to be considered in the next revision of this D-EIS, your comments must be received by the
date shown on the letter of transmittal from the Lead Agency.
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Jacksovnille District



DRAFT ENVIRONMENTAL IMPACT STATEMENT
DREDGING EASTERN CANO MARTIN PENA FOR
ENVIRONMENTAL RESTORATION, SAN JUAN, PUERTO RICO

EXECUTIVE SUMMARY

Project Description. The Puerto Rico Department of Natural and Environmental
Resources, representing the Government of the Commonwealth of Puerto Rico
(called DNER hereafter), requested the U.S. Army Corps of Engineers (Corps) to
develop, under its Support for Others authority, a plan and Draft Environmental
Impact Statement for dredging the easternmost 11,600 feet of Cafio Martin Pefia
(called CMP hereafter) to improve water flow from coastal lagoons east of San
Juan Bay, through the Channel, and into the Bay itself. The Federal Action
involved is issuance of Federal Permits under Section 10 of the Rivers and
Harbors Act of 1899, as amended and Section 404 of the Clean Water Act of
1972, as amended. The objective of the proposed project is to improve water
quality in the Channel and the San Juan Bay Estuary System. The project would
consist of a rectangular channel, 11,600 feet long, 10 feet deep and 150 to 230
feet wide. The vertical channel wall would be supported by concrete faced steel
sheet piles. The Channel design would be similar to the western half of CMP, built
in 1987, except that instead of using concrete piles and panels (king pile wall), the
eastern bulkheads would consist of steel sheet pile, faced and capped with
concrete to resist corrosion. Gaps will be left in the vertical bulkheads to provide
for tidal flushing, as was done in western CMP. In order to achieve full water
quality improvements, two existing bridges that span the eastern channel (at
Avenida Mufioz Rivera and Avenida Barbosa) would need to be replaced, along
with the “Rexach” sewer, which presently passes under the Channel at a shallow
depth. The project would affect a total of 47.8 acres of wetlands, decreasing
mangrove cover and increasing open water area, volume and quality. The plan
proposes replacing the 8 acres of mangroves removed by creation of about 9
acres of mangroves behind the vertical pile channel walls. Initial assessment of
the quality of affected mangrove stands using the “E-WRAP” method indicates
that this mitigation is more than adequate to account for wetlands functional
losses. About 438 residences, an unknown but small number of businesses, and
some local branches of water and sewer lines, power, television and telephone
cables, will also require replacement. Dredging would generate an estimated
750,000 cubic yards of material for disposal. The recommended disposal method
is in-lagoon disposal and capping with clean material. Materials excavated from
the channel footprint would be barged to two deep holes in the bottom of Los
Corozos and San José Lagoons, where they would be deposited, and then
capped with select fill. This disposal alternative should facilitate long-term water
quality improvement in San José lagoon by eliminating deep, anaerobic holes and
allowing wind mixing.



Need or Opportunity. Cafio Martin Pefia (CMP, or Martin Pefia Channel, in
English) is a shallow, narrow, winding and heavily polluted tidal channel that
separates the wards of Santurce and Hato Rey in San Juan, Puerto Rico. Until
about 1949 it was 200-400 feet wide. Since then it has gradually narrowed and
filled in due to a combination of unauthorized fill, natural sediment accumulation
and debris disposal, in a microtidal environment. There is almost no water
movement or tidal flushing at present, and waters are black, with low dissolved
oxygen, high nutrient levels and high indicator bacteria counts. In its present
condition the eastern Channel is a choke point or plug to the free flow of water
through the greater San Juan lagoon-estuary system. The San Juan Bay Estuary
Program (SJBEP) identified blockages of CMP as a constraint that will limit water
quality improvement of the greater San Juan estuaries, based on model studies
done for that Program. Improving CMP is a long-standing policy and goal of the
Puerto Rico and San Juan Municipal governments. It is an official strategy for
overall water quality improvement in the Estuary Program’s Comprehensive
Conservation and Management Plan, published in 1999.

The DNER requested the design and planning assistance of the U.S. Army
Corps of Engineers (USACE) to develop and evaluate alternatives for improving
eastern CMP. To assist development of effective alternatives USACE used the
hydrodynamic and water quality models developed by the U.S. Army Engineers
Waterways Experiment Station (WES) for SJBEP. Various dredging scenarios or
alternatives were evaluated for their potential to improve water quality inside CMP,
in San José Lagoon, and in inner San Juan Bay. In addition to the no-action
alternative, three scenarios were presented to the applicant by USACE. The
DNER’s preferred alternative is a vertical-walled channel as described above.
This D-EIS presents DNER'’s preferred alternative as the “recommended
alternative,” because it is the alternative recommended by the Corps team and
preferred by the DNER as most likely to maximize water quality improvement
while minimizing adverse environmental impacts. Since at the moment there is no
Federal action pending, this D-EIS will support Commonwealth of Puerto Rico
decision-making processes as an interagency discussion and decision document.

Major Findings and Conclusions. Construction of the project features
discussed in this Report and D-EIS would result in water quality improvement in
CMP, San Jose and Los Corozos Lagoons and, to a lesser degree, in inner San
Juan Harbor. Wetlands habitat (mangroves) along the channel margin would
temporarily decrease in cover during construction, as dredging the channel to full
width would convert mangrove-covered sediments to open water. This habitat
would be replaced on site under the recommended alternative after the sheet pile
wall is installed and the mitigation sites are planted. Aquatic habitat quality
(habitat for fish and invertebrates) s very poor at present. Itis expected to
improve under all alternatives, both in the channel and in San Jose lagoon, as the
deepest anoxic holes are filled and capped. Disposal of dredged material in San
Jose and Los Corozos Lagoons will not cause violation of existing water quality
standards. Furthermore, once all the Lagoon holes are filled, capped, and



brought back up to the overall lagoon bottom elevation, the lagoon’s waters will be
more readily mixed and re-aerated by the wind, and its water quality should show
significant improvement. A Water Quality Certificate will be applied for to support
the application for a U.S. Army Permit.

Adverse impacts would include the following.

Existing infrastructure replacement. In order to realize significant circulation
benefits from dredging, two bridges (at Avenidas Mufioz Rivera and Barbosa)

_need to be replaced, at an estimated cost to the Commonwealth of Puerto Rico, of
10 million dollars. The 66” diameter Rexach Avenue sanitary sewer siphon under
CMP will also require replacement, because it is buried at a depth too shallow to
allow for dredging. Additional stretches of water and sewer lines, television and
telephone cables and power lines will require replacement. Infrastructure
replacement costs, excluding bridges, are estimated at about $7.5 million.
Replacement of all infrastructure elements is expected to require several years.
These infrastructure replacements are a significant part of the total project cost,
but without them the environmental benefits of dredging would be slight and short-
lived.

Wetlands Impacts: The recommended alternative would directly affect 47.8 acres
of wetlands, including open water and fringing mangroves. Open water area ,
would increase and water quality would improve, under this alternative. Significant
positive secondary impacts of the project include water quality improvements in
San José Lagoon and San Juan Bay. Eight acres of mangrove wetlands would be
removed by dredging. Proposed mitigation consists of replacing 9 acres by
(re)creation of tidal wetland behind the sheet-pile walls. The remaining mangroves
(those not excavated for the channel), will be reconnected to tide. A “lost panel”
design would provide regularly spaced gaps for tidal flushing behind the bulkhead.
This design is similar to the one used successfully in the western CMP project. A
“‘desktop” evaluation, using the “Estuarine Wetlands Rapid Assessment
Procedures' (E-WRAP) resulted in a score of 0.33 for these wetlands (existing
conditions). Planned mitigation is believed to be in excess of minimal
requirements.

Impact on residents: The recommended alternative would require relocation of
about 438 residences and a small but unknown number of small businesses in a
low income community. The residences to be removed are in extremely flood-
prone areas. Offsetting the adverse effect on these residences, a much larger
-number of residences adjoining the channel would be provided some additional
- stormwater storage capacity (in the improved channel) and consequent alleviation
of short-duration, runoff-related flooding. Thousands of other residents would
benefit from water quality, aesthetic and infrastructure improvements. Channel
improvements would not sever communities from each other, or preferentially
affect particular low-income population segments. Recreation features to be
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added to the channel include a walkway/bikeway atop the concrete pile cap, and
access points for fishing or other passive recreation.

This proposed action is in the National interest and can be constructed while
protecting the human environment from unacceptable impacts. Benefits of the
proposed action would be improved water quality, fish and wildlife habitat, public
health, and aesthetics of the channel margin. Associated recreational
development (proposed bike and jog path and access points) will provide
additional recreational opportunities of a type not currently available to the
residents of adjoining neighborhoods. Dredging the eastern half of Martin Pefia
would provide the potential for developing a navigation project in the future, should
this appear desirable. Measures taken to avoid, minimize, and compensate for
adverse impacts include: (a) avoidance of the historically significant bridge at
Avenida Ponce de Leon; (b) creation of substitute mangrove wetlands to replace
mangrove wetlands required for the widened channe! footprint; (c) minimizing loss
of existing mangroves, through provision for tidal flushing of wetlands behind the
sheet pile panels; (d) avoidance, to the maximum extent possible, of adverse
impact on waters and wetlands through selection and development of a disposal
alternative that would immobilize dredged material under a cap in existing deep,
anoxic holes in San Jose Lagoon.

Alternatives. Alternatives evaluated include no-action, a minimal dredge
alternative with in-Lagoon disposal, a trapezoidal (sloping side wall) earthen
channel dredge alternative with in-Lagoon disposal, and a vertical-walled channel
dredge alternative with in-Lagoon disposal. No other alternatives for dredging
were developed. Additional disposal alternatives for dredged material include
upland disposal, landfill disposal, and disposal in an especially built landfill over
adjacent wetlands. Materials proposed for dredging and excavation are not
eligible for marine disposal.

Recommended Alternative(s). The recommended dredging alternative is to
construct a vertical walled channel with a depth of up to10 feet, lined by steel
sheet pile with a corrosion resistant concrete facing, through the easternmost
11,600 feet of Martin Pefia Channel. Channel width would vary between 150 feet,
in relatively straight stretches, to a maximum of 230 feet at the tightest curve and
at the Ponce de Leon Bridge cross-section. The sheet pile wall would be provided
regular gaps to allow tidal flushing of adjacent mangroves. Dredging would
generate about 750,000 cubic yards of material for disposal. The preferred
disposal alternative for the material is deposit in deep holes in Los Corozos and
San Jose lagoons, to be capped, after filling, with clean material. Dredging would
proceed from the eastern end of San Jose Lagoon westward into CMP and would
be accomplished by a clamshell or other mechanical dredge mounted on a barge.
Dredged material would be transported on barges to the disposal site. This
method of disposal may also require dredging a small channel across Laguna San
Jose to provide barge access. Three small staging areas for sorting dredged
material and removal of large pieces of trash would also be required. The



Barbosa Avenue Bridge, the Luis Mufioz Rivera Bridge, the Rexach Avenue sewer
crossing, and associated infrastructure elements, would have to be replaced prior
to beginning the dredging project. About 438 residences would require

relocation. The preferred alternative is shown on Main Report Plate 2.

Issues Raised by the Public and Agencies. At this time the following issues are
known to be of concern to the public and resource agencies:

Size of the channel: commenting natural resource agencies have questioned the
need for a “maximal” channel to provide adequate flushing. Some agencies have
questioned whether a somewhat smaller channel would not be equally effective,
given the microtidal regime. In response to this issue, the preferred channel
design was based on results of a hydrodynamic circulation model developed for
the San Juan Bay Estuary Program by the U.S. Army Corps of Engineers
Waterways Experiment Station (WES) in Vicksburg, MS. Results showed that
either the trapezoidal shaped or the vertical walled channel would provide
effective mixing, but that the vertical walled channel provides a greater effective
cross section, potentially maximizing water quality improvements.

Wetlands impacts: commenting agencies recommended avoidance, to the
maximum extent possible, of adverse effects on mangrove wetlands. US Fish and
Wildlife Service, US Forest Service, and National Marine Fisheries Service raised
this concern. In response to this concern, the recommended project design
avoids mangrove wetlands where possible and builds in full replacement acreage
for those areas of mangrove that must be removed to achieve the design cross
section. The minimal clean-out alternative would impact a lesser area of
mangroves but would not be effective in water quality improvement. In response
to resource agency concerns about mangrove root community losses, the
mangroves lining CMP are devoid of these communities, due to the anoxic
condition of the Channel’s waters.

Environmental Justice: about 438 residences would be in the footprint of the
improved channel. These residences lie along the outside of the tightest meander
loop in the central part of the channel, and along the south bank, east of the
existing Barbosa Avenue bridge. The majority of area residents, both potential
beneficiaries and residents subject to relocation, are from the same low-income
segment of the community. Many potentially affected residents have already
participated in community meetings where the project was discussed. However,
not all affected residents may yet be aware of the potential effects of this plan.
That is one reason that the applicant wants to begin the environmental review
process at this time.

Areas of Controversy and Unresolved Issues.

The remaining area of controversy revolves around removal of mangrove
stands to widen the channel. The mangroves to be removed are growing on the



sediment plugs that have narrowed the channel, and widening/deepening cannot
be accomplished without this removal. Itis the Corps’ belief that adequate
mitigation is provided for adverse effects. Mangrove wetlands will be restored,
leading to a with-project increase in overall mangrove acreage, and water quality
will improve both inside and outside Martin Pefia, as a result of widening and
deepening the channel. At this time there are no other unresolved issues.
Coordination of this Environmental Impact Statement will assist in resolution of the
remaining controversy.
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ENVIRONMENTAL IMPACT STATEMENT

DREDGING EASTERN CANO MARTIN PENA
TO IMPROVE WATER QUALITY
SAN JUAN, PUERTO RICO

1 PROJECT PURPOSE AND NEED

1.1 PROJECT AUTHORITY.
FEDERAL AUTHORIZATION.

The US Army Corps of Engineers (Corps hereafter) regulates excavation,
dredging and disposal activities in navigable waters of the United States under
Section 10 of the Rivers and Harbors Act of 1899, as amended, and regulates the
discharge of dredged or fill materials into the waters of the United states under
Section 404 of the Clean Water Act of 1972, as amended, in coordination with
other Federal agencies including the US Environmental Protection Agency. The
action discussed in this Statement is subject to USACE regulation under the
above Laws. It is also subject to Commonwealth of Puerto Rico laws and
regulations, Including the Commonwealth Environmental Policy Law and its
Environmental Impact Statement Regulation. This Statement was written to
document both the proposed future Federal Action (issuance of a permit) and the
required Commonwealth of Puerto Rico approvals, permits and concurrences

required.

This report discusses a prospective future Federal regulatory action, namely,
issuance of an Individual Permit to the Applicant for the action discussed
hereunder, and a proposed Commonwealth of Puerto Rico action, namely,
commitment of funding for, followed by construction of, the described dredging
project, primarily as an environmental improvement, with secondary purposes of
flood mitigation and potential navigation.

COMMONWEALTH OF PUERTO RICO AUTHORIZATIONS

The Puerto Rico Department of Natural Resources (DNER hereafter), under its
Organic Law, as amended, is authorized to construct and maintain public works
for flood control, manage navigation in Commonwealth waters, to conserve and
protect the natural resources of Puerto Rico, to study and manage coastal
resources, and to wisely administer marine, aquatic and terrestrial resources for
the public good. The Secretary of Natural Resources is a voting member of the
San Juan Bay Estuary Program. DNER jointly administers the Puerto Rico
Coastal Management Program with the Puerto Rico Planning Board. It is within



the authorities and powers of DNER to apply for permits and to conduct
environmental improvement and flood control projects.

1.2 PROJECT LOCATION.

Cario Martin Pefia is located in San Juan, Puerto Rico, about 2 miles south of the
Atlantic coast, south of Santurce ward of the city. It is a narrow, 3.75 mile long,
winding water body that connects Laguna San Jose, on the east, to San Juan
Bay, on the west. Its waters are brackish to saline, and it is tidally influenced. It
divides the Santurce and Hato Rey wards of San Juan. The study and proposed
project run from the west side of the Mufioz Rivera Avenue bridge to Laguna San
José. (see Main Report Plate 1, vicinity map and plan view). CMP drains about
2,500 acres.

The immediate banks of the Channel are fiat but lands north of the channel rise to
elevations of slightly more than +50 feet less than % mile away for most of its
length. Residential areas along the north bank between Barbosa Avenue and
Ponce de Leon Avenue flood frequently. CMP north and south banks were
previously cleared, during “model city” programs of the 1960’s and 1970's,
between the Kennedy Ave bridge and the Barbosa Avenue bridge. :
Neighborhoods adjacent to the channel in the project area are, on the north bank,
starting at the western end: Marina, Barrio Obrero, Buena Vista (Santurce), and
Cantera. Along the south bank, from west to east, they are: Parada 27, Las
Monjas, Buena Vista Hato Rey, Bitumul, Israel, and Sierra Maestra.

1.3 PROJECT NEED.

Over the past 50 years, as adjacent neighborhoods were filled for housing, CMP
has become encroached upon by intentional fill, debris disposal and
sedimentation from urban runoff. East of the Barbosa Avenue bridge, housing
has encroached into the channel itself, particularly along the south bank. At
present CMP is nearly completely obstructed by an accumulation of sediment,
unauthorized fill, and domestic refuse. Its measured depth is only inches in some
spots, to a maximum depth of 3 feet. Urban runoff, accidental sewer overflow
and discharges from sewer bypasses reach the channel, adding nutrients and
bacteria to its waters. Because of the small cross-sectional area of open water,
there is insufficient water to dilute wastes reaching the channel, and great
resistance to tidal flushing. Net water flow due to winds and tides is east-to-west,
but in its present state of blockage and sedimentation this net flow is nearly zero.

The San Juan Bay Estuary Program, a joint Commonwealth Federal program

under the National Estuary Program of the US Environmental Protection Agency,
provided the planning impetus for a comprehensive study of pollution problems in
the Bay and lagoons around San Juan. Hydrodynamic and water quality models



(simulation models) were developed for the Program by the US Army Waterways
Engineering Station (WES). Outputs from model simulation runs indicated that
CMP is a major source of pollutants to the Bay-estuary system, and at the same
time, a choke point in the natural circulation. This information, in addition to
observations of water quality improvements in western CMP after the 1987
dredging for the “Agua-Guagua” (now Acua-Expreso) Project, led DNER to
request design and planning assistance from USACE to develop alternatives for
dredging the eastern half of the channel. The project discussed in this document
was formulated in close coordination with DNER, SJBEP, other Commonwealth
agencies, the Municipality of San Juan, and members of the government-private
Cantera Project. The Design Report and this D-EIS are intended to be used as a
government planning document, and eventually, would accompany a Permit
Application to the Corps of Engineers and other Federal regulatory agencies. At
such time as the permit application is submitted to the Corps, this document would
become a Federal D-EIS, and the Federal action would be issuance of permits to
allow the dredging to proceed.

1.4 AGENCY GOAL

The Proponent of the project, and Applicant for the Federal Permit, is DNER.
DNER's goals are set forth in letters and a Memorandum of Agreement between
DNER and USACE. As expressed in DNER’s August 1, 1996 letter, the main
purpose of the study and design effort was to provide water quality improvement
in the Channel and adjacent water bodies. Secondary purposes included aquatic
transportation and urban redevelopment. DNER requested that the design be
consistent with the existing “Acua-Expreso” project, and also requested initially
that no bridge replacement be considered as part of the channel design. The
design was also intended to be consistent with other approved land use plans for
the affected area, particularly the Cantera Peninsula. A second letter, dated
August 30, 1996, reiterated the three design objectives as: (a) improvement of
water quality in the San Juan Bay Estuary System; (b) contribution to the
integrated development of Cantera Peninsula; and (c) improvement to CMP
navigability.

1.5 RELATED ENVIRONMENTAL DOCUMENTS.

In 1983, the Puerto Rico Department of Public Works, the Federal Urban Mass
Transportation Administration (UMTA) and USACE published an Environmental
Impact Statement for the water transportation project called “Agua-Guagua.” This
navigation project included dredging the western half of CMP to a width of 200
feet and a depth of 10 feet. Dredging was performed by USACE. Biological field
work for this project (O. Diaz et. al., 1983) was done in 1982, and reported as an
Appendix to the 1983 EIS. The Appendix’s general description of aquatic
organisms and mangrove fringe birds is still generally applicable. This document
noted that fishes became scarcer as the sampling effort moved eastward, and that



virtually no fishes appeared to inhabit the Channel east of the Tres Monijitas
tributary channel. The “Agua-Guagua” EIS is the only known environmental
document prepared under the National Environmental Policy Act (NEPA) that
discusses dredging this water body. There have been numerous other studies,
however, by Federal and Commonwealth agencies, of CMP water quality (Ellis &
Gomez-Gomez 1975, EQB 1989; Kennedy 1996; Webb & Gémez-Gémez, 1998).
Planning studies done for the local government have discussed improving water
circulation in CMP since at least 1970. The most recent such planning document
is the SIBEP Comprehensive Conservation and Management Plan , finalized in
1999.

1.6 DECISION TO BE MADE.

This Environmental Impact Statement will evaluate whether to dredge Cafio
Martin Pefia’s eastern end and, if so, evaluate alternatives to accomplish that
goal.

1.7 SCOPING AND ISSUES TO BE EVALUATED IN DETAIL

Preliminary scoping was accomplished by letters directed to Commonwealth and
Federal agencies and participants in the citizens’ groups involved in the Cantera
Peninsula Restoration. The following issues were identified during scoping and by
the preparers of this Environmental Impact Statement as relevant to the proposed
action and appropriate for detailed evaluation: impacts on residents (disruption of
daily activities, relocations), water quality improvement, quantity of dredged
material, dredging costs, disposal costs, impacts on wetlands (quantity, quality),
flood mitigation potential, navigation potential , project maintenance requirements,
bridges affected and utilities affected. '

1.8 IMPACT MEASUREMENT

The following provides the means and rationale for measurement and comparison
of impacts of the proposed action and alternatives:

Residential impacts were measured by the most probable number of relocations
of residential structures (homes) under each plan.

Impacts on infrastructure were measured by the cost of replacing or restoring
interrupted elements, such as bridges/roads, electric lines, cable, water and sewer
lines. Cost was estimated in present dollars.

Water quality improvement was based on results of simulations using the WES
hydrodynamic and water quality models of San Juan Bay Estuary System, using
the parameters selected in the WES model, which include salinity concentration,
coliform bacteria, dissolved oxygen, and dissolved nutrients (N, P).



Dredged material quantities were estimated in cubic yards.

Dredging cost estimates were based on quantities and costs for similar projects
(using Corps cost estimating software)

Disposal costs were based on cost-estimating software, as above, and reasonable
costs for similar projects, based on information developed by cost engineers at the
Corps Jacksonville District office.

Impacts on wetlands were estimated by acreage gained or lost and function.
Acreage was measured directly using Microstation design software. Functional
gains or losses were estimated using the “E-WRAP” method for estuarine
wetlands. This analysis was developed in Florida and has been applied to tropical
Florida ecosystems including mangroves, salt marshes and freshwater marshes.
Adverse effects of disposal were investigated for all disposal methods considered.

Flood mitigation potential of all three action alternatives was compared
qualitatively. Project maintenance requirements were compared qualitatively.
Effects on bridges were: either a particular bridge could be saved, or its removal
was required, depending on clearance between the water surface and the bridge
deck above (to provide access for the barge carrying dredged material), and, more
importantly, clearance between the water surface and the top of the pile caps
supporting the bridge. The affected section of CMP is underlain by very soft peaty
material, and bridges are supported on driven piles. If the top of these piles is
near the water surface, then either the bridge cannot be saved, or, if it is, the
channel cross-section under that bridge will be so much smaller than the desired
channel cross-section that no overall water circulation benefits can be derived

from dredging.

Effects to historic properties were measured against the criteria of effect and
adverse effect established in 36 CFR Part 800.

1.9 ISSUES ELIMINATED FROM DETAILED ANALYSIS.

The following issues were not considered important or relevant to the proposed
action based on scoping and the professional judgment of the preparers of this
Draft EIS: Impact on rare, threatened or endangered species or species of special
concern (none were identified in the project area); impacts on designated Coastal
Barriers (none in the project area); impacts on agriculture or farmlands.

1.10 PERMITS, LICENSES AND ENTITLEMENTS

Dredging and sheet pile wall construction in the waterway, as well as in-water
disposal of the dredged material, will require a permit from the USACE under
Section 10 of the 1899 Rivers and Harbors Act and Section 404 of the 1972 Clean



Water Act. The work will also require authorization from the Commonwealth of
Puerto Rico's Environmental Quality Board (a Water Quality Certificate). The
project will require determination, by the owner, of consistency with the Puerto
Rico Coastal Management Program, followed by concurrence of the Puerto Rico
Planning Board with this Determination.

2 ALTERNATIVES ANALYSIS

This section describes in detail the no-action alternative, the preferred
(recommended) action, and other reasonable alternatives that were studied in
detail. This section presents the beneficial and adverse environmental effects of
all alternatives in comparative form, providing a basis for choice among the
options for the decision maker and the public.

2.1 DESCRIPTION OF ALTERNATIVES.

DREDGING ALTERNATIVE 1: TRAPEZOIDAL, 10 FOOT DEEP CHANNEL.

Under this alternative, a trapezoidal channel would be dredged; it would be 10 feet
deep by 11,600 feet long. This alternative would require removal of the Barbosa
and Murioz Rivera Avenue bridges to allow excavation to —10 feet, and a 20 foot
overhead clearance for the mechanical dredge to work from the water. A total of
550,000 cubic yards of excavated material would be generated. This Alternative
is shown on Main Report Figure 5, as well as Alternatives 2 and 3,. The channel
would have earthen, sloping walls with side slopes set at 1 (vertical) on 5
(horizontal). Channel top width would be 150 feet along straight sections and
minor bends, and up to 230 feet at major bends. Bottom width would be between
20 and 95 feet. Under this option, two bridges and the Rexach Avenue sewer
siphon would need to be replaced. Minimum channel cross-section through the
straight sections would be 850 square feet.

DREDGING ALTERNATIVE 2: RECTANGULAR, 10 FOOT DEEP CHANNEL.

This dredging alternative is a vertically-cut, rectangular channel, 11,600 feet long,
with a depth of 10 feet. It would be 150 feet wide along straight and minor bend
sections, and 230 feet wide at major bends. Channel side walls would be
supported by corrosion-resistant steel sheet pile bulkheads with a concrete pile
cap The new bulkhead would be gapped every 50 feet, except on the north side
between stations 62+00 and 87+00. Each gap would be 8 feet wide and 2.83 feet
high with a bottom elevation of 0.0’ (mean low water, MLW) and a top elevation of
+2.83." The ground behind the bulkhead would be degraded to elevation EL. 0.0
for 10 to 25 feet horizontally and then transition to existing grade using a 1 on 3
slope. Mangroves would be planted behind the bulkhead. Minimum channel cross-
section, under this option, would be 1,500 square feet. As is the case with



Alternative 1, all three bridges and the Rexach Avenue sewer siphon would be
replaced.

DREDGING ALTERNATIVE 3: TRAPEZOIDAL, ‘MINIMAL" CHANNEL.

This alternative would involve clean up and removal of part of the debris plug from
CMP. The channel cross section would be trapezoidal, and the clean-out would
cover 11,200 lineal feet. Top width of the channel would be limited to 200 feet at
the bridges, and maximum depth would be constrained by the pile caps of the
Barbosa Avenue bridge (-3.5 feet, approximately). Channel construction would be
by means of a long boom crane, from an access road cleared on both north and
south banks of the channel. Since the uppermost layer of material in the channel
appears to be very soft, side slopes of the cut would have to be 1 (vertical) on 10
(horizontal). This side slope would allow a channel width of about 70 feet, much
less than the “historic” channel width. This alternative would not require bridge
removal, and would impact only about 180 structures, but it would not provide a
very effective or lasting improvement in flushing of the system. It would generate
an estimated 25,000 cubic yards of material for disposal.

DISPOSAL ALTERNATIVE 1: EXISTING LANDFILL DISPOSAL

This Alternative was examined in the early stages of planning. All land disposal
alternatives would require double handling of material, because the material would
initially be saturated with water. Drying would require identification of a large
staging area in which the material could be dried, and a disposal site. It was
assumed that, since some of the material plugging the channel was known to be
construction debris and trash, landfill disposal might be an option. However, none
of the existing landfills in the area has reserve capacity enough to accept the
volume of material that would be generated by either Dredging Alternative 1 or
Alternative 2. In the case of the Recommended Alternative, which would generate
about 750,000 cubic yards of material, this would require about 50,000 large
truckloads for transport to a landfill.

Use of existing landfills is feasible only for Alternative 3. It was not investigated
further when no nearby landfill with adequate capacity for the other Alternatives
was identified.

DISPOSAL ALTERNATIVE 2: CREATE LANDFILL FOR DISPOSAL

This alternative was considered during early formulation, when no method for in-
lagoon disposal had been worked out. It would require acquisition, designation
and preparation of up to 30 acres of land, located within 5 miles of CMP. A site,
located in the Municipality of Carolina, adjacent to Roberto Clemente Sports City,
was identified (See Main Report Figure 7 and Plate 2). Upon more detailed
examination the site proved to be largely jurisdictional wetland. Plant cover is
dominated by a mix of sedges and grasses, with a few flood-tolerant trees such as



Australian pine and Melaleuca. Under this alternative, the excavated material
would be transported across Laguna San José on barges, unloaded at a dock on
the eastern side of the Lagoon, stockpiled near the dock, and later transported to
the landfill. The landfill would require the following preparation to avoid leaching
of potentially toxic materials: a ring levee, 20 feet high, 130 feet wide at the bottom
and 10 feet wide at the top, would encircle the disposal site. The landfill would
require an impervious liner and cover of High Density Polyethylene (HDPE),
systems for collecting and treating leachate and stormwater, gas vents, and a clay
cover. The cost of such a facility was estimated, for comparison with other
disposal alternatives, at over $60 million. No undeveloped upland sites of
sufficient size were found anywhere within a reasonable trucking distance of the
dredge site. The site identified is wetland; therefore, mitigation for conversion of
30 acres of emergent wetland would also be required.

DISPOSAL ALTERNATIVE 3: DISPOSAL IN SAN JOSE LAGOON HOLES

This alternative involves barging excavated material to San Jose Lagoon and
disposing of it to fill two or more deep holes, one in the southeastern corner of
San José and one inside the cove called “Los Corozos” in the northwestern corner
of San José. |tis illustrated on Main Report Fig 7 and Plates 1 and 2. Disposal
area No. 1, in Los Corozos, has capacity for 80,000 cubic yards of material and
would be filled first. Disposal Area No. 2, in southeastern San Jose, would have
capacity for 630,000 cubic yards, in its deepest hole, and an adjacent hole would
hold any remaining material. Each hole would be circled, in turn, with a turbidity
curtain extending to the bottom. The excavated material would be deposited to fill
the hole to —10 feet. A cap of select material would then be deposited to create a
S foot thick cap over the excavated material and bring the top of the disposal area
up to the rest of the lagoon floor, at -5 feet.

It is estimated that up to 5 percent of the excavated material would consist of
floating materials and debris not suitable for in-bay disposal. This material would
be separated on a vacant upland staging area, shown on Plate 2, then trucked to
designated, authorized landfills.

NO ACTION (STATUS QUO) ALTERNATIVE

Under this alternative no dredging would be done in eastern CMP. The no-action
alternative assumes all other programs and projects currently underway, permitted
and/or planned for the short-term future, would continue. Under this alternative
little improvement in overall water quality can be expected, even if currently
unsewered neighborhoods are provided sanitary sewers, and other urban renewal
projects not tied to dredging the Channel, such as parts of the Cantera Project, go
forward. Ongoing sedimentation of the channel from urban runoff is expected to
continue. The eastern part of CMP will eventually fill in and disappear. The
adverse public health and aesthetic effects of living next to a choked, anaerobic
and foul-smelling channel will continue into the near future, and lack of an outlet



for upland runoff might induce further shallow flooding from ponding of local
drainage.

2.2 BASIS FOR ALTERNATIVE SELECTION

The selection of the recommended alternative was based on engineering
considerations, cost comparisons, effectiveness in achieving the project goal,
adverse effects and their potential for mitigation, completeness, ease of
maintenance, provisions for future navigation, and compatibility with Puerto Rico
and Federal policy and programs.

2.3 ALTERNATIVES ELIMINATED

All dredging alternatives considered in the USACE study have been listed above.
An initial disposal alternative was ocean disposal at the approved San Juan
Offshore Site. However, materials proposed for dredging were tested for eligibility
and did not pass. Only “dredged materials”, i.e., marine substrates, are eligible for
offshore disposal. A considerable fraction of the materials to be excavated are
«s1I” or domestic and construction debris. These materials are not eligible for
ocean disposal. Furthermore, the natural substrate is so intermixed with the fill
and debris that no practical way of separating the components could be
developed.

2.4 COMPARISON OF ALTERNATIVES

Table 1 lists dredging alternatives considered and summarizes the major features
and consequences of the proposed action and alternatives. Table 2 lists disposal
alternatives considered and their consequences See section 4.0, “Environmental
Effects” for a more detailed discussion of the environmental effects of the
recommended alternative..

2.5 RECOMMENDED ALTERNATIVE

Alternative 2 (Vertical channel alternative) with Disposal Alternative 3 (disposal in
deep holes in Los Corozos and San José Lagoons) is the alternative
recommended by the Corps and preferred at this time by the local project
proponent. This alternative maximizes channel cross-section, providing maximum
initial flushing of the whole Lagoon-Channel-Bay system. It avoids removing the
historically significant Ponce de Leon Avenue bridge by providing additional
channel! width at this point to compensate for a slightly shallower depth. The large
channel cross-section provides some incidental flood retention capacity for
adjoining lands and provides for small boat navigation access to the improved
channel. The recommended disposal option minimizes double-handling of
materials, does not require further wetland loss, and is expected to contribute to
improving water quality and circulation in San José Lagoon.

2.6 WETLANDS MITIGATION

Mitigation for loss of mangrove wetlands, by creation of new mangrove stands on-
site, is proposed. Eight acres of mangroves fall under the channel “footprint” of



either Alternative 1 or Alternative 2. There are 9 acres available for mangrove
creation under Alternative 2, the preferred alternative. Using a “desktop”
application of the “E-WRAP” method for functional evaluation of estuarine
wetlands, it appears that this mitigation should replace lost mangrove wetland
functions and values.

10
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3 AFFECTED ENVIRONMENT

3.1 GEOGRAPHIC AND HYDROLOGIC SETTING

Cafio Martin Pefia runs between Laguna San José, on the east, and the
southeastern corner of San Juan Bay, on the west. Originally, Quebrada Juan
Méndez emptied into its eastern end, as well (refer to Figure 3, Main Report). The
channel is the line of demarcation between the San Juan wards called Santurce
(on the north) and Hato Rey (on the south). Individual neighborhoods adjoining
the channel are called, on the south side, beginning at Avenida Luis Mufioz Rivera
and moving eastward, Parada 27, Las Monjas, Buena Vista (Hato Rey), Bitumul,
Israel, and Sierra Maestra. On the north side of the channel, also from west to
east, are the neighborhoods Marina, Barrio Obrero, Buena Vista (Santurce), and
Cantera. The first bridge over the channel was built in 1784, over a ford in the
location now occupied by the Ponce de Le6n Avenue bridge. The channel was
apparently of variable width and rather shallow. It was described in 1900 as 30 to
150 feet wide and 2 to 10 feet deep, with the banks covered by low mangrove
bushes. and oysters growing on the tree roots (Evermann 1900). The earliest
detailed aerial photography of San Juan, dating from 1936, is reproduced as
Figure 3 in the Main Report. The photo shows only marshes and shrubs
bordering the channel on the south, while small shacks, evidently accessed via
unpaved roads or boardwalks, extend nearly to the channel on the northwest, in
Barrio Obrero. In 1946 the channel was much wider than reported in historic
documents, ranging from 200 to 400 feet, and it must have been used for
navigation. Interestingly, this photo does not show tall mangroves lining the
channel. It appears that at the time, the bushes were kept constantly pruned for
firewood, or regularly cut for charcoal.

By the 1950’s urban expansion had filled in the wetlands on both sides of the
channel. The topographic quadrangle map of 1949 shows the area as completely
urbanized. By the early 1960's the channel was densely lined with “stilt houses” in
many areas. These wooden dwellings generally had no sewer connections, and
sanitation was often achieved through a hole in the floor. Beginning in the late
1960’s, under the Federal “Model Cities” program, the Municipal government
removed most of these substandard dwellings. The residents were relocated to
public housing elsewhere in San Juan, but the‘canal was not dredged. A strip of
land was cleared on each side of the channel between Ponce de Leon and
Barbosa Avenues, and it was maintained for a time as a linear park, after the
housing and docks were demolished and fill was brought in to stabilize the banks.
Since the mid-1970’s, however, some parts of the “park” or maintenance right-of-
way have been invaded by outbuildings, fences, garages and other structures.
East of the Barbosa Avenue bridge, on the south bank of the channel where the
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“Model Cities” program did not reach, a whole neighborhood still extends well
inside the bed of the former channel.

The channel receives local runoff from the eastern hill of Santurce, as well as from
the relatively flatter area of central Hato Rey. Some of the existing
neighborhoods, especially east of Barbosa Avenue, are still not sewered. Due to
the dense grid of streets, tightly packed residential and commercial areas, and
some industrial activities centered around Ponce de Leon and Barbosa Avenues,
runoff is urban and brings oil and grease, bacteria from animal and human waste,
metals and other “conventional” contaminants into the channel

3.2 WETLANDS AND VEGETATION

Plant cover is sparse in the densely packed neighborhoods lining the channel,
except in park spaces and a few public use areas. Trees are largely ornamental
exotics, including cassia, African tulip, poinciana, mahogany, albizia, and a few
others. There is a thin line of mangroves lining CMP on both sides. Except where
mangrove seedlings have become established over sediment banks on the edges
of the channel bed, the trees form a single line, growing at the base of the berm
created when the old channel-side shacks were demolished in the 1970’s. These
mangroves contain a mixture of all three true mangrove species. Near the Mufioz
Rivera and Ponce de Ledn Ave bridges, red mangroves predominate. Along the
narrowest, sharp curves of the middle reach, black and white mangroves are more
common. Where the channel opens out into Laguna San José red mangroves
again are the dominant species. The mangroves provide a screen between the
urban areas and the water as well as habitat for wading and perching birds,
mangrove crabs and introduced green iguanas. Under the no-action alternative,
plant cover will continue to become more and more scarce, and structures will
continue to invade the right of way of the channel.

3.3 THREATENED AND ENDANGERED SPECIES

No endangered or threatened species have been identified in this segment of
Cario Martin Pefia by any fish or wildlife agency consulted. Brown Pelicans, still
considered endangered in Puerto Rico, may occasionally be observed resting on
taller mangrove trees nearly anywhere in San Juan, including mangroves lining
western San José Lagoon, but they seldom alight in the channel, for the water is
too opaque and anaerobic to support fish or a sight fishery. Under the no-action
alternative the limited perching habitat now available for brown pelicans would be
expected to decrease as the channel continued to sediment in.
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3.4 FISH AND WILDLIFE RESOURCES

There is very limited wildlife habitat in the area around CMP. Urban “wildlife”
consists of nuisance exotic species (rats, mice, feral cats and dogs, green
iguanas) resident and migratory birds, and bats. The commonest birds heard in
the mangrove fringe are bananaquits, but grackles, yellow warblers and shiny
cowbirds are also heard and seen in the area. Winter migrants using the fringe
include water thrushes and several species of migratory warblers. Fish resources
of the channel are limited (O. Diaz et. al. 1983). Practically the only fish
occasionally found in or near the eastern channel are introduced tilapias, and,
occasionally, mullet. Fish resources, when observed in the eastern channel,
appear to be highly stressed, and fish kills are common.

3.5 ESSENTIAL FISH HABITAT

Essential Fish Habitat is habitat for Federally regulated species of marine and
estuarine fish, as designated by regional Fisheries Management Councils under
the Magnuson-Stevens Fishery Conservation and Management Act. Formally
speaking, all saltwater and estuarine habitats in Puerto Rico and surrounding
waters are designated Essential Fish Habitat. However, due to the poor quality of
“‘conventional” water quality parameters in eastern CMP, the channel’s value as
any kind of fish habitat is extremely limited at present. Dissolved oxygen values
generally hover at or near zero in the central channel, water transparency is low,
and forage organisms are apparently absent. Under the no--action alternative, as
the channel continues to fill in, communication between the habitat of San José
Lagoon and San Juan Bay will be completely eliminated. Eventually, the channel
bottom will be raised above tide level, and at some point the entire area may
become filled in. The Corps has made a preliminary determination that the quality
of the EFH would improve under any dredging alternative other than the “status
quo” or no-action alternative. This determination will be coordinated with the
National Marine Fisheries Service prior to Federal action on the permits.

3.6 WATER QUALITY

Water quality in the San Juan Bay Estuary has recently been summarized by
Webb and Gémez-Gémez (1998). Net flow in the channel (measured 25 years
ago, when there was still perceptible flow) is to the west. No matter which
‘conventional” contaminant is measured, CMP stations consistently showed the
poorest water quality among all the sampling stations examined in this study.
Nitrogen and phosphorus concentrations are consistently high, Turbidity is high,
as are indicator bacteria counts, and dissolved oxygen is low. Poor water quality
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is due to impeded flushing, surface water input from unsewered neighborhoods,
storm runoff, and some illegal direct sewage discharges.

3.7 HAZARDOUS, TOXIC OR RADIOACTIVE WASTE

The firm Roy F. Weston Inc. completed a site characterization study of Cafo
Martin Pefia on August 1997, including chemical analysis and geotechnical
testing, of sediment and water samples from canal, canal side and lagoon
locations. Subsequent testing of soil and water samples from test pits within the
excavation area was done by ECG, Inc., in June 1998. Sails in the area showed
elevated total lead and mercury concentrations. Tests revealed similarities in
chemical and textural composition of the uppermost sediments of the entire test
area. Elevated total lead and mercury concentrations, as well as lesser
concentrations of other compounds, were detected in the samples. Elevated
levels of mercury and lead are fairly common in sediments deposited in/near
urban environments. Lead levels are still high, though they have decreased over
the past decade, in San Juan Bay sediments. They are thought to have originated
from automobile exhaust emissions during the period when lead was a common
additive in gasoline. Elevated mercury levels are thought to be partly a reflection
of fossil-fuel generated exhaust emissions (exhaust particles from both vehicles
and fossil-fuel burning electric generating plants), and partly derived from the
weathering of Puerto Rico’s upland rocks.

3.8 AIR QUALITY

The airshed of the eastern channel is in compliance with primary air quality
standards, according to the Puerto Rico Environmental Quality Board.

3.9 NOISE

The immediate environment is moderately noisy. Residences are spaced closely,
and traffic on nearby.roads includes heavy tractor-trailers, city buses and many
commercial trucks. Ponce de Ledn, Mufioz Rivera and Barbosa Avenues are
maijor arteries into Santurce and Hato Rey, and they carry commercial traffic 24
hours a day. Since the area is already densely built out, no significant noise
increase is considered likely.

3.10 AESTHETIC RESOURCES

Aesthetic resources are defined as "those natural and cultural features of the
environment that elicit a pleasurable response” in the observer, most notably from
the predominantly visual sense. Consequently, "aesthetic resources are
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commonly referred to as visual resources, ...features which can potentially be
seen." Most neighborhoods adjoining the channel are residential. Houses tend to
be single or two story dwellings, built on small, narrow land lots. Narrow streets
and tight spaces between houses often limit views of the channel to the first house
adjacent. Most residents do not appear to consider the channel an amenity or
visual resource, as indicated by house orientation (generally, with a side or back
to Martin Pefia), In many areas, channel-side easements have been obstructed
with discarded trash, abandoned vehicles or outbuildings. Even the few small
parks located near or on the channel do not utilize or reference the mangrove
fringe or the waters. The current appearance (dark grey to black and opaque) and
disagreeable smell of the waters does nothing to make the channel attractive.
Under the “minimal” or the no-action alternatives, visual aesthetics of the project
area would not improve significantly.

3.11 RECREATION RESOURCES

Existing recreation opportunities are limited to several basketball courts and a few
solitary backboards, as well as three fairly new and small playgrounds. There are
no designated parking facilities along the canal. There are no access points for
fishing (probably not a major issue at present, since fish are rare or nonexistent in
the central canal’s stagnant waters). There are no sites or elevated points for
wildlife observation, with the exception of sidewalks on the three existing bridges.
There are opportunities to provide new access points within the design constraints
of the channel improvements, and USACE was requested to incorporate a
recreation trail and access points into its design. Unless the water quality of the
channel can be improved, there is little likelihood of any further recreational
development along its banks, however.

3.12 NAVIGATION

At present CMP is navigable by small boats (equipped with outboard motors with
a foot that can be raised) only with great difficulty, due to the large quantity of
semi-floating, semi-submerged debris in the channel and extensive shoals formed
by sediment. It is navigable, with difficulty, by paddle powered craft, but elevated
bacterial counts in its waters make it unsuitable for skin contact.

3.13 CULTURAL RESOURCES

Three bridges, carrying Avenida Luis Mufioz Rivera, Avenida Ponce De Ledn,
and Avenida Barbosa over CMP, are located within the project’s area of potential
effect. The Mufioz Rivera Avenue bridge is of recent construction and is not
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eligible for the National Register of Historic Places. The Barbosa Avenue bridge
was built in 1931 but has been extensively modified and is also not eligible for the
National Register. The Ponce de Leon bridge is eligible for inclusion on the
National Register. In a letter dated December 10, 1997, the Puerto Rico State
Historic Preservation Officer (SHPO) gave the opinion that the bridge may be
eligible under all four eligibility criteria established in 36 CFR Part 60. The 438
residential structures were built after 1950, as established from aerial
photographs, and are not significant. The dredging will effect only sediments
deposited after approximately 1950, therefore no significant archeological
deposits are within the area of potential effect.

4 ENVIRONMENTAL EFFECTS

The reader is also referred to Tables 1 and 2 in section 2.0 (“Alternatives”), for a
summary of impacts. The following includes anticipated changes to the existing
environment including direct, indirect, and cumulative effects.

41 CONSTRUCTION EFFECTS

These effects will occur only while the project is under construction. Dredging will
generate some additional noise in residential areas adjacent to the channel.
Daytime dredging only (not 24-hour operation) is recommended. Bridge removal
(Barbosa Avenue Bridge and Luis Mufioz Rivera Bridge), required under the
recommended alternative, would have to be accomplished prior to dredging all but
the easternmost segment of the channel. Unless bridge removal is scheduled
sequentially, some serious traffic congestion could potentially occur. During
~ dredging and disposal (under Disposal Alternative 3), some additional suspended
organic matter and fine sediments will cloud the channel's waters. The lagoon
disposal areas would be protected by a turbidity curtain surrounding the disposal
site, under this alternative, and most of the fine particulate materials suspended
during deposit of the dredged material should be confined to the immediate site.
The material deposited in the holes in Laguna San Jose and Los Corozos would
be capped with select material to isolate it from the overlying waters. All of these
effects will be transitory and are not expected to last beyond the actual dredging.
Bridge replacement, when finished, will ease traffic congestion, especially at the
Barbosa Avenue bridge. Dredging for this project may last from 18 months to 2
years.

4.2 WETLANDS AND VEGETATION

No significant native vegetation, other than the mangroves lining the channel, will
be impacted under the recommended dredging alternative, unless the “create
landfill” disposal alternative is selected. This alternative involves creating a landfill
over 30 acres of emergent wetlands, and would require development of a
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mitigation plan, probably for enhancement of adjacent wetlands at the proposed
disposal site. Only a few small shade trees are present along CMP on the bank
side of the right-of-way. These trees belong to common ornamental species and
can easily be replaced by nursery stock. A Commonwealth tree ordinance
requires replacement of ornamental trees removed for public works projects, but
this is not a Federal requirement.

The mangrove wetlands would be equally impacted under Alternatives 1 or 2. The
“footprint” of the channel over mangroves would be 8 acres (the top width of these
two alternative designs is the same). The “minimal channel” (Alternative 3) would
require removal of only 3-4 acres (at the narrowest point of the channel). These
mangroves are functionally limited to wildlife (bird) habitat. Poor current channel
flow limits other normal mangrove functions, such as export of production to the
coastal waters and fish-nursery functions. They are used, as are the exotic
ornamental trees, for perching, resting and nesting by human adapted birds such
as bananaquits, doves, thrashers and others. Restored mangrove areas, adjacent
to the improved channel, should provide enhanced habitat and productivity
functions.

4.3 THREATENED AND ENDANGERED SPECIES

No designated species or habitats would be affected under any action alternative.

4.4 FISH AND WILDLIFE RESOURCES

Dredging Alternatives 1 and 2 would generate considerable improvements in fish
habitat, according to the WES model output, as waters of CMP would become
better oxygenated and more hospitable to life. As a secondary effect, water
quality in San José Lagoon and San Juan Bay is expected to improve as well.

The degree of overall fish habitat improvement is expected to be directly related to
the volume of water moving through the channel. Under the “minimal’ dredging
alternative, no significant or lasting improvements in fish habitat can be expected.
Given the fact that the surrounding environment is totally urban, the only wildlife
habitat considered is that now offered by the mangroves lining the channel.

Under either Alternative 1 or 2, this perching habitat will temporarily be partially
removed, to be replaced as the channel is built. Replacement of the mangroves
inside the channel will be acre-for-acre, as this area does not provide especially
high quality habitat at present. Under the related recreational plan, a linear park
would be built either over the maintenance right-of-way (next to the channel) in
Alternative 1, or over and adjacent to the concrete pile caps (in Alternative 2).

This area would be developed as a “green space” with additional trees and shrubs
planted. Adding the linear park will increase wildlife habitat, but will continue to
favor mainly common, tolerant bird species.
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4.5 ESSENTIAL FISH HABITAT

Although the channel is formally essential fish habitat (EFH) at present, dissolved
oxygen is so low, sulfide levels are so high, and forage for juvenile fish is so poor,
that it is essentially barren. Furthermore, it is exporting contamination to the
“downstream” area of inner San Juan Bay, thus negatively affecting water quality
over a much wider area, according to model outputs from the USACE water
quality model. All three dredge action alternatives should provide improvements
to EFH elsewhere in the Bay-Lagoon system. Improvements should be greatest
under Alternative 2, slightly less under Alternative 1 and minimal under Alternative
3.

4.6 WATER QUALITY IMPACTS

Most effects of the dredging and disposal of the debris and sediment plug in CMP
are expected to be positive. According to the results of the hydrodynamic and
water quality modeling, increased circulation should lead to improved dissolved
oxygen concentration, a lower concentration of nutrients and pollutants in the
inner channel, and higher salinities, favoring re-establishment of marine and
estuarine fish. Negative effects, expected to be of short duration, will be related to
disturbance of anaerobic bottom sediments during the dredging itself. Due to the
low current velocities in the area to be dredged, no turbidity plume is likely to be
detectable.

4.7 HAZARDOUS, TOXIC AND RADIOACTIVE WASTE

No likely sources of this material were found during soil, water and sediment
sampling for this study, in spite of the numerous samples that were analyzed. No
adverse effects are expected as a result of the proposed project.

4.8 AR QUALITY

No adverse effects on particulate material, ozone or other regulated emissions are
expected to occur due to the proposed action. Dredging will be a relatively low-
technology operation. Vehicle and dredge emissions would be negligible, in
relation to the hundreds of thousands of vehicles currently operating in this air
shed every day.

4.9 NOISE

Additional noise would be generated during the dredging and disposal phase of
the project. However, due to the existence of a non-residential buffer strip along
both sides of the channel, local noise limits for residential areas would not be
violated at the nearest property boundary. Disposal activities would occur in a
non-residential area and would not generate nuisance noise levels. Dredging in
residential areas is recommended only during daylight hours.

21



4.10 AESTHETICS

The visual quality of the neighborhoods on both sides of the channel would
improve under either dredge Alternative 1 or Alternative 2. Alternative 2 offers
the potential for better access, through a jogging, walking and bicycling path
proposed for the top of the concrete pile caps. This path would be able to tie into
the “linear park” already in place in western CMP, and provide wide views of the
water and other city sights.

4.11 RECREATION

Completion of the recommended dredge alternative would provide a new water-
side trail for jogging, walking or cycling, and other water access points for wildlife
viewing, boating or fishing. This would only be practical if great water quality
improvements are expected. Under Alternative 1 the trail feature could be built
through the mangroves, but it would require elevation on a boardwalk. Under the
minimal alternative water quality improvement would be so slight as to foreclose
the possibility of developing water access points for fishing or boating.

4.12 NAVIGATION

The recommended plan would provide a wide channel for private small vessel
navigation, and might even provide access for a small passenger ferry system.
Vessel size would be limited by the clearance under the arches of the Ponce de
Leon Avenue Bridge, which would remain in place under Alternative 1 as well.

4.13 CULTURAL RESOURCES

The Ponce de Le6n Avenue bridge is historically significant and eligible for
inclusion on the National Register of Historic Places. This bridge would not be
affected under any alternative, including the recommended plan, although
dredging will occur in the channel on both sides of the bridge. Neither the Luis
Mufioz Rivera or Barbosa Avenue bridges are eligible for inclusion on the National
Register. No historically significant standing structures or significant archeological
deposits will be affected by any of the dredging alternatives. The preferred
disposal alternative, disposal in deep holes in San Juan Lagoon, and the existing
landfill disposal alternative will not affect historic properties. Effects to historic
properties from the other disposal alternative, new landfill creation, were not
assessed.

4.14 SOCIO-ECONOMIC EFFECTS
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Construction of Alternative 1 or Alternative 2, with all the related infrastructure
improvements, should greatly improve the attractiveness of the area, remove a
major source of bad odors, and potentially generate new incomes derived from
recreational use of the channel. Alternative 2, the recommended alternative,
makes provision for future navigation in the channel, opening the potential for a
citywide public water transport system, although no such system is currently
planned. Even under the no-dredge alternative the neighborhoods are expected
to improve, as city infrastructure services are planned to be replaced and
redesigned in parallel with channel improvements.

4.15 PUBLIC SAFETY

Cafio Martin Pefia is not readily accessible at present. It is a safety and health
hazard to small children at present, because of the soft, yielding black mud on its
bottom and sides, the opacity of the water, and its high bacteria counts The
sheet pile walls and bordering mangroves, after they are built, will constitute a
barrier, except at planned access points, to the water. All public recreation
facilities (including the bicycle path/jogging trail) will be constructed with safety
features including lights, handrails and other features to prevent accidental
During construction, public access will be controlled for safety.

4.16 ENERGY REQUIREMENTS AND CONSERVATION

This project will not place an inordinate demand on fossil fuel or other energy.
Once construction is complete, it will be a passive project, requiring no energy to
function, other than tidal and wind energy.

4.17 NATURAL RESOURCES

The most valuable natural resource in the area is the Channel itself, and the
quality of its waters. In an urban context, these waters are potentially a source of
visual relief, recreation, fishing, and they could constitute significant wildlife
habitat. The first purpose of the proposed action is restoration of the chemical
and physical quality of the water body. Implementation of the project would be a
significant step in a series of actions designed to restore overall water quality in
the San Juan Bay Estuary system.

4.18 CUMULATIVE IMPACTS

Cumulative impacts are those impacts on the environment that result from the
incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions. Cumulative effects of development in the
greater San Juan area have led to a great loss of mangrove cover and
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degradation of the chemical and physical quality of the surrounding estuarine
waters. This project will not affect the overall rate of development of surrounding
neighborhoods. Dredging the western half of Cafio Martin Pefia in 1987 improved
water quality in this part of the canal for a brief period of time, without requiring
removal of most of the channel’'s mangrove cover. However, this action alone did
not halt the gradual sedimentation and fouling of the eastern half, nor did it
contribute much to restoring circulation between San Jose Lagoon and San Juan
Bay. Cleaning out the eastern half of the channel, in conjunction with the prior
action, should significantly improve water quality throughout the system, because
it will remove a major impediment to circulation and allow flushing to continue into
the future, especially if the project is maintained. No adverse cumulative impacts
are expected.

4.19 IRREVERSIBLE EFFECTS OR IRRETRIEVABLE COMMITMENTS

No irreversible or irretrievable commitment of existing resources is expected to
result from this proposed work

4.20 UNAVOIDABLE ADVERSE EFFECTS

Other than the short-term turbidity increases and adverse effects on oxygenation
of the water column expected in the channel during actual dredging, no
unavoidable adverse effects on the environment are expected. The existing
environment is so urban, and the channel’s waters are so black, opaque and
anaerobic now, that these short-term increases are not expected to be significant.
In contrast, once dredging is finished channel water quality, both transparency and
dissolved oxygen, are expected to improve dramatically.

4.21 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES AND
MAINTENANCE/ENHANCEMENT OF LONG-TERM PRODUCTIVITY

CMP is not currently providing any short-term uses, except to function as the
sump at the “bottom” of the drainage of southern Santurce and northern Hato Rey.
Any of the studied alternatives would increase short-term productivity over existing
conditions.

4.22 INDIRECT EFFECTS

Perhaps the most important indirect effect of the proposed project would be its
incremental effect on improving water quality throughout the wider estuary of San
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Juan, especially if the dredged material is used to plug the deep holes in San Jose
Lagoon, and then future dredging projects follow-up until these holes are all filled
and capped at the original level of the lagoon bottom. San Jose was originally a
shallow (5-6’ deep) water body, and it was kept well mixed and aerobic by the
wind. The deep holes are acting as traps to prevent re-aeration of the water, as
they accumulate oxygen-demanding materials that arrive there from surface
runoff. It is hoped by the proponent agencies that this incremental step (dredging
the channel) also demonstrates the viability of implementing a system wide series
of improvements in other infrastructure features, which continues until the quality
of the surrounding waters and cityscape is also improved.

4.23 COMPATIBILITY WITH FEDERAL, STATE AND LOCAL OBJECTIVES

The proponents believe that the proposed project is compatible with Federal and
Commonwealth objectives such as improving water quality, improving or restoring
navigation, improving the quality of urban life in San Juan, restoring the San Juan
Bay Estuary System, improving fish habitat quality in the urban bays and lagoons,
reorganizing city infrastructure, including public transportation, water, sewer and
road networks. The project has been coordinated with the Urban Train Project,
the Cantera Peninsula restoration project, and other Commonwealth-Federal-non-
government projects that are ongoing in the area.

4.24 WETLANDS MITIGATION

A mitigation plan for mangroves lost under the channel footprint is described in
Chapters 2 and 4 of this DEIS. Unless Disposal Alternative 3 is recommended, no
further mitigation should be necessary. In general, the primary purpose of the
proposed project is environmental restoration of a badly clogged body of open
water. Results of the “desktop” E-WRAP suggest that no mitigation is needed for
loss of the forested wetlands (mangroves) other than their replacement within the
project footprint, and that even at a 1-to-1 ratio (by acreage) this action should
result in enhancement of wetland function.

5 COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS

5.1 NATIONAL ENVIRONMENTAL POLICY ACT OF 1969 (NEPA)

Environmental information on the project has been compiled and this
Environmental Impact statement, dated February 28, 2001 has been prepared.
This EIS will begin circulation at some time after it is accepted, along with a Permit
Application for the proposed project, by the U.S. Army Corps of Engineers.
Generally the USACE would first circulate a Public Notice that would inform the
Public of its intent to prepare and circulate an EIS. The public notice, in addition
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to its circulation to the USACE Puerto Rico mailing list, would appear in the
Federal Register. At that time agencies or individuals wishing to comment further
on the issues would have time to do so. Should additional issues arise as a
result of the Federal Register or Pubic Notices, they would be incorporated into
this document. Since this Draft did not have the opportunity to incorporate such
public comment, it is not yet compliant with NEPA.

5.2 ENDANGERED SPECIES ACT OF 1973

In early scoping with the National Marine Fisheries Service and US Fish and
Wildlife Service, no endangered species or habitat was identified in CMP. (Refer
to Appendix C). The proposed project is in compliance.

5.3 FISH AND WILDLIFE COORDINATION ACT OF 1958

This project has been coordinated with the U.S. Fish and Wildlife Service
(USFWS) only during general scoping. Comments have been submitted by the
USFWS and responded to by the Corps and proponent in interagency meetings
held in San Juan, especially as the project was discussed in SJ Bay Estuary
Program Technical meetings. As an uncirculated D-EIS, this document is in
compliance with the requirements of the Act at this time.

5.4 NATIONAL HISTORIC PRESERVATION ACT OF 1966 (INTER ALIA)

Archival research and consultation with the SHPO have been initiated in
accordance with the National Historic Preservation Act, as amended: the
Archeological and Historic Preservation Act, as amended and Executive Order
11593. SHPO consultation was initiated July 23, 1996. The project will not affect
historic properties included in or eligible for inclusion in the National Register of
Historic Places. At this time coordination has not been completed. The project is
in partial compliance with each of these Federal laws.

5.5 CLEAN AIR ACT OF 1972

The affected airshed is not a non-compliance area. No air quality permits would
be required for this project. '

This project will be coordinated with concerned agencies, including the U.S.
Environmental Protection Agency (EPA), and the public, and will then be in partial
compliance with Section 309 of the Act.

Correspondence from EPA can be found in Appendix C. Discussion of any issues

therein can be found in the Public and Agency Involvement section of this
statement.
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5.6 CLEAN WATER ACT OF 1972

Present waters of CMP are mostly in violation of Environmental Quality Board
primary water quality standards, for dissolved oxygen, turbidity, and coliform
bacteria. The proposed project would improve water quality in the canal and
adjacent water bodies, and therefore is in compliance with this Act. A Section 401
water quality certification cannot be applied for until the NEPA process is
complete, according to Commonwealth Environmental Quality Board regulations.
All Commonwealth water quality standards would be met. A Section 404(b)
evaluation is included in this report as Appendix A.

5.7 COASTAL ZONE MANAGEMENT ACT OF 1972

A federal consistency determination in accordance with 15 CFR 930 Subpart C is
included in this report as Appendix B. Puerto Rico consistency review will be
performed prior to coordination of the final EIS.

5.8 FARMLAND PROTECTION POLICY ACT OF 1981

No prime or unique farmland would be impacted by implementation of this project.
This act is not applicable.

5.9 WILD AND SCENIC RIVER ACT OF 1968

No designated Wild and Scenic river reaches would be affected by project related
activities. This act is not applicable.

5.10 ESTUARY PROTECTION ACT OF 1968

CMP is part of the San Juan Bay Estuary System. The proposed action is one of
the adopted Strategies to improve water and sediment quality of the system, as
described in the Comprehensive Conservation and Management Plan- CCMP- for
the Estuary. The project is in compliance.

5.11 RIVERS AND HARBORS ACT OF 1899

The proposed work would not obstruct navigable waters of the United States. The
proposed action would require a permit from USACE if undertaken by agencies of
the Commonwealth of Puerto Rico. When the permit application is submitted the
proposed action would be subject to the public notice, public hearing, and other
evaluations normally conducted for activities subject to the act. The project is in
full compliance.
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5.12 ANADROMOUS FISH CONSERVATION ACT

Anadromous fish species would not be affected. The project has been
coordinated with the National Marine Fisheries Service and is in compliance with
the Act.

5.13 MIGRATORY BIRD TREATY ACT AND MIGRATORY BIRD
CONSERVATION ACT

The Puerto Rico Department of Natural and Environmental Resources administers
this Act in Puerto Rico, and has endorsed the Recommended Plan as its preferred
alternative. There is minimal migratory bird habitat along the channel at present.
Completion of the recommended plan will lead to a net increase in perching and
resting habitat for migratory bird species. The project is in compliance with these
acts.

5.14 MARINE PROTECTION, RESEARCH AND SANCTUARIES ACT

Early in the study, it was determined that materials proposed for dredging were
not eligible for offshore disposal. Therefore, the Marine Protection, Research and
Sanctuaries Act does not apply to this project. The disposal activities addressed
in this EIS have been evaluated under Section 404 of the Clean Water Act.

5.15 MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT
ACT

Coordination with NMFS has been initiated. At the time of submission of a Corps
Permit application, coordination would be expected to be completed (refer to
Appendix C, “Public and Agency Coordination”).

5.16 E.O. 11990, PROTECTION OF WETLANDS

This project is in compliance with the goals of this Executive Order. A desktop
application of “EWRAP” indicated that wetlands functioning would be enhanced by
the proposed action and included mitigation by replanting 8 acres of mangroves.
Overall water and wetlands quality would be enhanced.

5.17 E.O. 11988, FLOOD PLAIN MANAGEMENT

The project is in the base flood plain (100-year flood) and has been evaluated in
accordance with this Executive Order. Because the problem water body is at the
bottom of a flood plain, no other alternative location makes sense. However,
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though not a flood control project, note that the preferred alternative provides an
incidental increase in on-site flood retention. The project is in compliance.

5.18 E.O. 12898, ENVIRONMENTAL JUSTICE

This Executive Order seeks to assure the participation of disadvantaged and
minority groups in government decisions that would affect them. It further requires
full evaluation of the potential impact of Federally funded projects on such groups,
to avoid adverse project siting (primarily due to cost considerations) or a
disproportionately adverse impact on minorities or disadvantaged groups. Inthe
case of eastern Martin Pefia, nearly the entire residential population of both sides
of the channel could be characterized as low-income, although they do not belong
to an identifiable ethnic or cultural minority in comparison to the population of
Puerto Rico or San Juan. The study and recommended project would provide the
most benefit to residents who live closest to the channel, for they are the ones
whose residences flood and who are most aware of the current health and safety
deficiencies in CMP. Housing located closest to the channel is subject to frequent
flooding during heavy rainstorms, where the channel's diminished conveyance
capacity causes runoff water to back up in adjacent streets and first floors. About
460 residences immediately adjacent to the channel are likely to be displaced,
and would be relocated by Commonwealth agencies, under the preferred
alternative, where one extremely tight bend of the channel would be slightly
straightened. In contrast to the several thousand residents in similar social and
economic circumstances who would benefit, this is not thought to be a
disproportionately severe impact. Affected groups have already been informed
about the planning and design process and have been provided opportunities to
ask questions and comment. Coordination meetings have been held in
neighborhoods on both sides of the channel, both by the Corps and during the
SJBEP’s development of its CCMP, of which this dredging project is a component.

When the Federal permitting process is triggered by submission of an
application for a Corps Permit (or previously, if the Proponent decides to go
through the Commonwealth EIS process first), the public will be assured ample
opportunities to request public meetings, public hearings and other information
exchange, for full opportunities for public participation are required under Federal
and Commonwealth laws related to environmental policymaking.

6 LIST OF PREPARERS

6.1 PREPARERS

This Draft EIS was prepared by Esteban Jiménez , Biologist, and Jorge Tous, Civil
Engineer, of the U.S. Army Corps of Engineers Jacksonville Planning Division and
Antilles Planning Group. The sections discussing cultural resources were
prepared by David L. McCullough, Archeologist.
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6.2 REVIEWERS

This Draft EIS was reviewed by Lizabeth Manners, Acting Chief, Environmental
Studies Section, Environmental Branch, Jacksonville, by Barbara Cintron,
Biologist, Jacksonville District and by Jose Martinez, Section chief Antilles
Planning Section, Jacksonville District.

7 PUBLIC AND AGENCY INVOLVEMENT

7.1 SCOPING AND PUBLIC MEETINGS

Federal Actions currently related to this project include implementation of the
SJBEP's Federally-subsidized Comprehensive Conservation and Management
Plan (which endorses dredging eastern CMP as a water and sediment quality
improvement action) and Corps preparation of a Final Design Report and a DEIS
to the sponsor. During the preparation of these documents the Corps and the
San Juan Bay Estuary Program initiated early public information activities, with
significant assistance from the Cantera Development Project, the San Juan
Municipal Planning Department, the Planning Board and other agencies.
Dredging Martin Pefia Channel is a water and sediment quality improvement
strategy endorsed by the SUBEP. This DEIS was begun “as if’ it were for a
federal project. The Corps began preliminary coordination, equivalent to early
“scoping”, but no Notice of Intent was published in the Federal Register. Scoping
letters were circulated to Puerto Rico and Federal agencies on July 23, 1996,
notifying them that the Corps was studying the problem at the request of the
Government of Puerto Rico, and requesting issues, concerns and
recommendations. A second scoping and information letter was sent in October
1997, when model results and sediment test results were available, showing that
dredged materials were not eligible for offshore disposal. The project was further
discussed at a Technical Committee Meeting of the San Juan Bay Estuary
Program in December, 1997, and at a Regulatory interagency meeting in
September, 1998. The project was endorsed by the Draft and Final
Comprehensive Conservation and Management Plans (1998 and 2000,
respectively) of the SIBEP. A series of public meetings has been held in affected
neighborhoods to explain report recommendations. The potential dredging action
was also discussed during public meetings to present the findings of the CCMP for
the San Juan Bay Estuary Program.

Public meetings included the following: 1) June 8, 1999, north Hato Rey (Las
Monjas), to present the Corps results and recommendations and inform the
citizens about potential relocations; about 50 citizens and government
representatives in attendance; 2) November 4, 1999, Sagrado Corazon
University, Santurce, during a public meeting to present the CCMP, with 60
attendees; 3) November 15, 1999, during a public meeting to present the CCMP,
at Las Monjas (Hato Rey), attended by about 20 citizens; 5) November 24, 1999,
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during a public meeting to present the CCMP, in Cantera (Santurce), attended by
about 30 citizens; 6) March 23, 2000, Barrio “Marina” (Santurce), public meeting
to explain the Corps report and probable relocations; about 70 citzens attending;
7) June 29, 2000, in Barrio Buena Vista, to present the Corps report; about 40
attendees.

7.2 COMMENTS RECEIVED
Comments received to date are compiled in Appendix C.
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APPENDIX A - SECTION 404(B) EVALUATION, CANO MARTIN PENA
DREDGING

Project Description

A. Project Location. Carfio Martin Pefia is located in San Juan, Puerto Rico. Itis a
meandering, heavily sedimented tidal channel that connects Laguna San Jose, on the
east, with inner San Juan Bay, on the west. The easternmost 11,600 feet of Cafio
Martin Pefia (CMP), stretching from Avenida Mufioz Rivera to San José Lagoon, are
under consideration for dredging to an average depth of 10 feet MLW and an average
width of 150 to 200 feet. The recommended plan contemplates disposal of the dredged
material in deep, anaerobic holes in Laguna San José (and possibly Laguna Los
Corozos, a cove of San José. .

B. General Description. The Federal Action under consideration is issuing an Individual
Permit to dredge 750,000 cubic yards of fill from the easternmost 11,600 feet of Cafio
Martin Pefia, creating a vertical-walled, sheet pile reinforced rectangular channel to
improve water flow from coastal lagoons east of San Juan Bay, through the Channel,
and into the Bay itself. Included as a consequence of the considered action is
conversion of 8 acres of mangrove-dominated channel banks into open water. This
action is required to achieve the necessary channel cross-section, as the mangroves
are growing on sediments within the channel itself. Proposed mitigation consists of
creation of 9 acres of new mangrove stands, in contact with channel waters, behind the
steel sheet pile bulkheads, with tidal flow to be provided by a “lost panel” design.

C. Authority and Purpose. The proposed project was designed by the Planning and
Engineering Divisions, U.S. Army Corps of Engineers Jacksonville District, under
Support for Others authorities. The Puerto Rico Government, through its Department of
Natural and Environmental Resources (DNER) is the sponsor that would apply for
Federal permits. Permits will be sought under authority of Section 10 of the Rivers and
Harbors Act of 1899, as amended, and Section 404 of the Clean Water Act of 1972, as

amended.

D. General Description of Dredged or Fill Material. The materials filling the channel are
a combination of sediments originating in the adjacent uplands, and fill consisting of
sandy material, domestic and construction debris.

Debris may include concrete and brick rubble, soil, metals including vehicle parts, metal

roofing, appliance parts, and plastics.

E. Description of the Proposed Discharge Site(s). Discharge is proposed into existing
deep, anoxic holes at the bottom of San José Lagoon and Los Corozos Cove, as
illustrated in the Main Design Report. Materials will be barged to the disposal sites,
which will be encircled with debris curtains reaching to the lagoon bottom. Floating
debris will be removed at pre-disposal staging areas and trucked to an upland landfill.




After filling to a depth of 2 feet below the average bottom depth, the disposal holes will
be capped with clean, select fill up to average bottom depth.

(1) Location (map). The disposal sites are located about 4 miles east (by
- water) from the center point of the dredge site, in San José Lagoon. The sites
are illustrated in the Design Report.

(2) Size (acres). Both sites, in aggregate, cover about 5 acres. They
have an aggregate capacity of over 750,000 cubic yards of material, thus can
accommodate fill from any dredging alternative considered.

(3) Type of Site: Disposal is proposed into two deep man-made holes in
an open water estuarine lagoon, to be confined inside a circular sediment curtain
during disposal. The holes are further confined by nature of their configuration
(conical depressions on the lagoon bottom). ‘

(4) Type(s) of Habitat. The disposal sites are deep holes in an otherwise
shallow, sandy-bottomed estuarine lagoon, currently poorly mixed and subject to
frequent fish kills. This lagoon does not have submerged aquatic vegetation. It
is habitat for a mixed population of estuarine fishes, particularly Gerridae
(‘mojarras’). The deep holes are overlain by anaerobic water and do not support
fish or invertebrate populations.

(5) Timing and Duration of Discharge. Discharge will be concurrent with
dredging operations at CMP, which are expected to last about 12-18 months.

(6) Actions taken to minimize impacts. The following actions have been
incorporated into project plans to minimize adverse effects at the disposal sites:
(i). Dredged material, prior to barging to the disposal sites, will be sorted in a
staging area. All floatable material and debris unsuitable for disposal in the
lagoon bottom will be segregated and trucked to an approved upland landfill; (ii)
A sediment curtain will be installed around each disposal site when it is in use, to
retain the fine materials inside until such time as they settle out of the water
column. These sediment curtains will extend from the surface to the bottom of
the lagoon (about 5.5 feet, outside the holes); holes, once filled up to within -2
feet of the surrounding lagoon bottom, will be capped by clean, select material up
to the surrounding bottom contour..

F. Description of Disposal Method. Disposal will be by direct mechanical deposit from
the dredge’s barge, which will be floated over the site through an encircling sediment
curtain.




Il. Factual Determinations

A. Physical Substrate The area proposed for dredging is filled with deep fine sand and
silt with debris inclusions. The disposal areas consist of deep holes in a lagoon that is
otherwise very shallow, with a fine sandy bottom. The holes were produced during
underwater sand mining that occurred during the mid-Twentieth Century. The bottom of
the holes is lined with fine material. These holes trap fine silt and organic matter
originating in urban runoff, and are believed to be one cause, along with blocked tidal
flow, for the poor water quality of San Jose Lagoon.

(1) Substrate elevation and slope. The holes are at depths of -20 to -28
feet (MLW). They can generally be described as cone-shaped depressions.
Surrounding bottoms slope sharply down into the holes.

(2) Sediment type. Disposal area sediment is fine, silty sand. It is similar
to the dredged material in texture (except for man-made debris)

(3) Dredged/fill material movement: Installation of a cap of select material
will not allow movement of dredged material.

(4) Physical effects on benthos: Benthos of San Jose lagoons is sparse
in the area of the deep holes due to oxygen deficient waters. Some marine
worms may constitute the only fauna. This benthos is not unique, and it will be
buried by deposition of dredged material. Recolonization from adjacent areas is
expected to be rapid.

(5) Other effects: The conical shape of the holes, in combination with the
sediment curtain, will serve to concentrate the disposed material in the center of
each depression and further inhibit movement.

B. Water Circulation, fluctuation and salinity determinations.

(1). Water Quality San Jose is an estuarine water body whose salinity
fluctuates widely and rapidly, especially during the rainy season. Generally,
salinity ranges from about 10-25 parts per thousand (ppt). Most of the Lagoon is
shallow enough (4.5-5.5 feet MLW) to be wind-mixed. Sea water enters through
Canal Suarez, on the northeastern side of the Lagoon while fresh water enters
through a series of streams along the south side. Tidal outflow exits through
both Cafio Martin Pefia, when this canal is not blocked, and Canal Suérez. At
the present time nearly all tidal exchange (inflow and outflow) is through Cafio
Suarez, because Martin Pefia is blocked. Puerto Rico has a micro-tidal regime,
and near-complete blockage of eastern Martin Pefia has reduced the volume of
tidal exchange through this water body to near-zero. Studies of the channel-



lagoon system in the early 1970’s found a net flow to the west, and a maximum
tide level fluctuation of 6-8” (Ellis and Gémez-Goémez, 1976a,b).

(2) Water Chemistry. Water salinity is in the mid-estuarine range. It may

vary from nearly seawater conditions (25 ppt) at the end of a rain-free period to 5
ppt or less after heavy, flooding rainfall. Average salinity is about 15 ppt, or one-
half seawater concentration. Waters have shown widely fluctuating dissolved
oxygen readings. Daytime readings are high enough to place these waters in the
eutrophic range (supersaturation). Total nitrogen and phosphorus concentrations
are also high. The lagoon waters are clearer than San Juan bay, except in the
western end near Martin Pefia, but they have a yellow-green color, indicating
presence of high concentrations of planktonic algae and blue-green bacteria.

(3 ) Conventional water quality parameters. The Lagoon is an urban water
body. Coliform bacteria counts as indicators of fecal contamination are high. As
a coastal lagoon, it is not a source of potable water, and the parameters such as
taste and odor are not applicable.

(4) Current patterns and circulation. (Refer to Tides, above) Wind mixing
is the most important factor influencing water re-aeration and circulation. Net
flow, when measured, was from east to west, reflecting a trade-wind pattern.
San Jose lagoon is too shallow and wind-mixed to show a density stratification,
except over the deep holes mentioned previously. Water inside the deep holes
may become stratified, with the bottom water completely anoxic. Under these
conditions sulfide levels may become toxic in waters overlying the holes,
resulting in localized fish kills. No salinity gradients have been observed in San
Jose Lagoon, which is generally too well -mixed by the wind to stratify.

(5) Normal water level fluctuations. Few data on Lagoon level
fluctuations are available. Lagoon waters may flood adjoining streets during
unusually heavy seasonal rains. The measured tidal range in Laguna San Jose
was on the order of 6-8".

C Suspended Particulate/Turbidity Determinations.

(1) Expected changes in suspended particulates and turbidity levels at the
Disposal site. During disposal, some transitory increases in turbidity may occur,
in spite of the sediment curtain, due to resuspension of the finest components of
the sediments being deposited in the lagoon. These changes will not result in
violation of the Puerto Rico Water Quality Standards Regulation. No movement
of a turbid plume is expected, due to the sheltered location of the disposal site
and use of an encircling sediment curtain. Capping the site, once full, will
completely inhibit any lasting turbidity effects when dredging is finished.



(2) Effects of changes. No adverse effects on Lagoon primary
productivity, plankton, nekton, suitability as fish habitat, or other biologic
characteristics are expected. No adverse effects on endangered or threatened
species are believed likely. San Jose lagoon is populated by a series of tolerant
estuarine organisms that are resistant to a wide fluctuation of physical and
chemical conditions in the environment. A short term decrease in primary
productivity over a limited area of Lagoon surface, due to temporarily lowered
water transparency and dissolved oxygen during disposal, will be followed by a
significant overall improvement in habitat conditions of lagoon water once wind
and tidal mixing is re-established. Disposal will not introduce toxic substances or
pathogens nor will it adversely affect the biota of waters surrounding the disposal
site.

(3) Effects on Special Aquatic Sites. San Jose and Los Corozos Lagoons
are part of the greater San Juan Bay Estuary system. Dredging CMP is an
adopted strategy of the San Juan Bay Estuary Program, codified in the
Comprehensive Conservation and Management Plan (CCMP) of the Program as
a water and sediment quality improvement strategy. The CCMP strategy is to
identify materials to refill as many of the existing holes as possible, thereby
fostering more complete wind-mixing and reaeration of the lagoons. The function
and strategy was modeled and validated, in part, by the Waterways Experiment
Station hydrodynamic model of the larger estuary system.

D. Contaminant Determinations. The firm Roy F. Weston Inc. completed a site
characterization study of Cafio Martin Pefia on August 1997, including chemical
analysis and geotechnical testing, of sediment and water samples from canal, canal
side and lagoon locations. Subsequent testing of soil and water samples from test pits
within the excavation area was done by ECG, Inc., in June 1998. Soils in the area
showed elevated total lead and mercury concentrations, but still below thresholds for
determination as toxic or hazardous. Capping of the site with clean material will prevent
any leaching of the relatively immobile heavy metals into the overlying water column.

E. Aquatic Ecosystem and Organism Determinations. The proposed discharge will re-
level the bottom of San Jose Lagoon, while dredging Cafio Martin Pefia will increase
water flow to San Juan Bay and decrease turnover time for water in San Jose Lagoon.
Both effects should increase lagoon water clarity and increase primary productivity,
improve fish habitat and allow a greater diversification in the Lagoon plankton. This will
positively affect Lagoon fish populations. At present and for many years, San Jose has
been the site of repeated fish kills, as anoxic water episodes are fairly common. These
episodes are believed to be due in part to the eutrophic, poorly flushed condition of the
lagoon water column, the existence of deep oxygen traps and the toxic effect of
turnover or mixing of water from these traps with the general lagoon waters during flood
or high wind episodes. Benthos at the disposal sites, believed to consist largely of




bacteria and marine worms, will be buried. Overall, re-leveling the bottom of the
lagoons is expected to exert a largely beneficial effect.

No special aquatic sites, coral reefs, seagrass beds, or mangroves will be affected
by discharge of dredged materials. The lagoon itself is part of the greater San Juan Bay
Estuary. The San Juan Bay Estuary Program has endorsed the concept of dredging
Cario Martin Pefia with disposal in the holes in the Lagoon bottom.

F. Prdgosed Disposal Site Determinations

(1) Mixing Zone. No mixing zone has been determined for this discharge.

(2) Compliance with Water Quality Standards. Water Quality Standards for Class
C coastal waters of Puerto Rico will be complied with. No toxic effluents, as described
under Section 307 of the Clean Water Act, will be discharged.

(3) Discharge of dredged materials will not affect human use characteristics of
San Jose Lagoon, municipal or private water supplies, or recreational or commercial
fisheries. San Jose lagoon does not at present provide significant habitat for the
marine fish species managed by the Caribbean Fisheries Management Council. Fish
habitat value of the lagoon is expected to improve after the dredging project is finished
and re-aeration of Lagoon water becomes more effective.

(4) Discharge of dredged materials at the proposed site will not adversely affect
recreational use of the water body (including recreational fisheries) or aesthetics.

(5) Cumulative and secondary effects of discharge on the ecosystem are all
expected to be positive. The dredged materials will be capped by 2 feet of clean fill.
Dredging Cafio Martin Pefia, and discharge of the dredged materials into the deep
holes in San Jose Lagoon, followed by their capping, are expected to jointly improve
water quality in the very center of the San Juan Bay Estuary circulation system. Wide-
ranging positive secondary effects are expected. Improvements in water quality are
projected as far west as inner San Juan Harbor and as far east as the eastern side of
San Jose Lagoon.

-l Finding of Compliance With Restrictions on the Discharge.

(1) No significant adaptations of the Section 404 guidelines were made relative to
this evaluation.

(2) No other practicable alternatives were able to be developed. Initially, ocean
disposal was expected to be the preferred method of discharge. However, early
investigations of sediment composition by Corps contractors revealed that the dredged
materials had a significant component consisting of domestic debris. This material is



ineligible for ocean disposal and double-handling of the dredged material would have
been prohibitively costly. A second, upland disposal alternative was studied.

However, the only site both undeveloped, large enough and near enough to the work
site to make the project economically viable was determined to be jurisdictional wetland.
Although this alternative would be feasible it would require conversion of more than 20
acres of emergent wetlands to landfill, and would provide no water quality improvement
benefits such as those expected as a result of filling the deep holes in San Jose
Lagoon.

(3) This work will not cause any harmful effects on water transparency, chemical
composition (including dissolved oxygen, DO), or environmental condition of Cafio
Martin Pefia (CMP) and the San José and Los Corozos lagoon system. On the
contrary, widening and deepening CMP will improve water circulation and reduce
concentration of nutrients and contaminants. Filling the holes in the lagoon bottom wiill
improve lagoon circulation and eliminate deep, anoxic sediment traps. The proposed
work is in compliance with all parts of Section 404 of the 1972 Clean Water Act. It will
comply with the Puerto Rico Water Quality Standards Regulation. A Water Quality
Certificate (WQC) will be sought from the Puerto Rico Environmental Quality Board

(EQB).

(4) No toxic effluents, as described under Section 307 of the Clean Water Act,
will be discharged at the site. No adverse effects on endangered species are expected.

(5) There will be no adverse effects on marine protected areas, human health
and welfare, private water supplies, recreation and commercial fisheries, biota, or
aquatic ecosystem diversity, productivity and stability.

(6) The following practicable steps have been taken to minimize potential
adverse impacts of the discharge: ’
a. A sediment curtain, completely encircling the discharge area, will be in
place at all times to prevent escape and re-suspension of fine sediments, or their

introduction into the greater lagoon system;

b. The holes will be filled only to within about 2 feet below the surrounding
lagoon bottom. Then they will be capped with a minimum cap of 2 feet of clean, select
material, so as to immobilize the dredged material and isolate it from the water column.

(7) On the basis of the guidelines, the proposed disposal sites for the discharge
of dredged material is specified as complying with the requirements of these guidelines.
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APPENDIX B
DETERMINATION OF CONSISTENCY WITH
PUERTO RICO COASTAL ZONE MANAGEMENT PROGRAM
( AND FORM JP-833)

The following pages reproduce, in reduced form, the completed Puerto

Rico Planning Board JP-833 for the dredging of the eastern half of Cafio Martin
Pefia (CMP) Channel. The Corps has determined that this dredging work is
consistent with the Coastal Management Program for Puerto Rico, for the
following reasons:

1.

The work will enhance the water flow, wind mixing and tidal exchange in San
Jose Lagoon. It will improve water quality in Cafio Martin Pefia and provide
some incidental flood retention benefits.

Recreation elements developed at the request of local sponsors include a
channel-side runni<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>